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Flexibility of railway vehicles on curves, 
by H. LIECHTY, Bern. 


Figs. 1 to 34, pp. 181 to 200, 


Improvement in the running of rail- 
way rolling stock, especially on curves, 
is today a question of the greatest inter- 
est. During recent years it has been pos- 
sible, on the basis of the laws of friction, 
to determine accurately the very com- 
plicated movements of axles on railway 
curves. It is inevitable that further time 
must elapse before these results become 
common property. Until then we must 
take it as a matter for congratulations 
when, at the same time, investigations 
on linked up axles — which in this con- 
nection are of particular importance — 


| are undertaken, as these should result 
in important improvements and should 


confirm the results of theory in impor- 
tant points. The Author therefore wel- 
comes the paper given below, on that ac- 
count. 

Reichsbahnrat Dr, Ing. B,SELER. 


* 
x * 


The increase in the capacity of vehi- 
cles has tended to give 4-wheeled vehi- 
eles greater longitudinal dimensions, on 
account of which the guiding pressure 
in relation to the wheelbase reaches a 
figure at which safe working is endan- 
gered, upkeep suffers and the maximum 


Mi-4 


speed of groups of such vehicles cannot 
be further increased. 

The steady increase of present-day 
traffic calls for a large increase’ in the 
speed of travel and transportation under- 
takings are forced to take all possible 
steps to reduce the duration of jour- 
neys. 

The through speed can only be raised 
by increasing the maximum speed, by 
increasing the average running speed 
and by the reduction of the stopping 
time at stations. The maximum and 
average speeds of trains can be raised 
by the installation of more powerful 
motors and by the reduction of running 
resistance and further, if asa result of 
increased flexibility, it becomes possible 
to traverse curves at higher speeds. The 
stopping time at stations can be appre- 
ciably reduced by suitable arrangement 
of the entrances and exits of the coaches 
and by providing intereommunication 
between the individual coaches. 

Seeing that the question of fitting 
more powerful motors has long been 
solved without any difficulty, the actual 
problems confronting us today are the 
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inerease in flexibility on curves and 
the reduction of stopping time at sta- 
tions. 

This paper will deal specially with the 
increase of flexibility on curves and 
will touch shortly on some particular de- 
signs which have been worked out with 
a view to such increased flexibility. 

2-wheeled bissels —- or radial trucks 
— and 4-wheeled bogies have for a long 
time been in use to increase the flexibi- 
lity of vehicles on curves and today the 
only new developments are those with 
respect to the control of the radial 
movements of axles and those for pre- 
venting the hunting of the 4-wheel bogie 
between the rails. 

Efforts have been made to reduce the 
angle of impact by controlling the move- 
ments of the axle. By these means, limi- 
tation of the static guiding pressure 
(produced by the sliding side movement 
caused by the axle travelling at an angle) 
when the vehicle is entering the curve 
is achieved and this at once makes it 
possible to increase the wheelbase of 
the vehicle and to reduce the overhang. 
In this way again, the « dynamic » guid- 
ing pressure arising from the turning 
movement on entering a curve, which 
reaches a very high figure in the pre- 
sence of large overhanging masses, is 
reduced (see fig. 2). These precautions 
permit not only of the desired increase 
in the maximum speed and of speed on 
curves, but, in addition, decrease the dan- 
ger of derailment and the wear of both 
rails and wheels and therefore mainten- 
ance costs. 

If therefore on account of the position 
of the pivot of the truck, whether in 
front or behind the axle, or if the truck 
is controlled by the draw and buffing 
gear or by a central axle, the axles are 
already radial on entering a curve, the 


guiding pressure and the angle of im- 
pact differ in different designs and are 
indeed smaller than in the case of the 
4-wheeled bogie. 

It is on these facts that the abandon- 
ment of the 4-wheel vehicle, which is 
becoming apparent in modern practice, 
is based and that opportunities are also 
given for dealing with the different 
features of the new designs. In this 
paper the design will only he dealt with 
in principle and details will only be 
touched upon when they are not clear 
from the illustrations. 


Figures 1 and 2 show the increase 
in the guiding pressure in relation to 
reduction of curve radii and the increase 
in guiding pressure due to increased 
overhang of the vehicle. . 

Figures 3 and 4 show the design of 
vehicle with 3 interconnected radial 
trucks. The pivots of the outer axles 
are placed in front of the wheels, while 
the center axle does not exercise any 
control on the outer axles but, car- 
ried in its own truck, merely supports 
the main frame. 

Figure 5 shows a six-wheeled wagon 
by Algrain. 

The two outer axles are carried in 
radial trucks, the pivots being above 
the axles, while the trucks are set radial- 
ly by the lateral movement of the central 
axle, through the medium of longitudinal 
shafts and connecting rods. Figure 6 
shows a similat’ design but with a four- 
wheeled truck in the center. 

Figure 7 shows a six-wheeled vehicle - 
designed by the Winterthur Works. In 
this vehicle the pivots are placed direct- 
ly behind the axles, which are maintain- 
ed approximately radial, by means of 
rods connected with the central axle. In 
this design the radius rod forms the 
casing which carries the cardan shafts 
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Fig. 1. — Increase in guiding pressure with reduction in radius of curve. 
41000 
10000 
Magengewicht G= tzocokg 
eee max. Geschwinoligkei? V=30km: /h 
» ae R-30m 
. agen! 4-10 
SS RECR eS aan 
8 6000 
; Boa 
Peer hl 
jn pees 
ny Sep 
y EE 
ms Ps 
° 
pe 2 ag GF 6 
Redstand .D* a ; 


Fig. 2. — Increase in guiding pressure wilh increase of overhang. 


E«plonation of German terms in figs. 1 and 2: Drehmoment auf den Kasten = Turning moment on the body about 
the vehicle center. — Geschwindigkeit = Speed. — Kurvenradius = Radius of curve. — Max, Geschwindigkeit = 
Max. speed. — Radstand = Wheelbase. — Steigung = Risiug gradient. —- Spurkranzdruck = Flange pressure. — 
Wagengewieht = Weight of vehicle. — Wagenliinge = Length of vehicle. 
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Fig. 4. — Radial trucks of Nurenberg type motor-coach. 


transmitting the power from the mo- 
tors, which are slung from the main 
frame in a sub frame to the outer axles. 

Figure 8 shows a vehicle with a four- 
wheeled truck which, while free of the 


vehicle, guides both radius rods and at 
the same time carries the driving me- 
chanism. The power is_ transmitted 
through cardan casings. This design is 
a modification of the Winterthur type. 
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Figure 9 shows a six-wheeled vehicle 
which, in contradistinction to the pre 


_ vious-examples, has the pivots placed be- 


hind the axles, as they are actually cen- 
tral between each outer axle and the 
fixed center axle. Two diagonal rods 
connect the radial trucks with one an- 
other and compel the outer axles to take 


which is connected to the draw gear. In 
addition, both radial trucks are intercon- 
nected by a diagonal rod in order to 
contro] the axle when running at the 
rear of a train as otherwise the axle 
might be incorrectly set. 

With this method of placing the cen- 
‘ter there is the inherent defect that the 
truck will only be correctly placed for 


up a radial position on curves. These 
last three examples utilize the center 
axle for controlling the outer axles and 
can therefore only be built as six-wheel- 
ers. 

Figure 10 shows the Nurenberg radial 
truck of a four-wheeled vehicle, which 
has the pivot placed above the axle and 


Fig. 6. — Trailer wagon wilh two-axle center truck (Algrain design). 


one particular radius of curve : on all 
others it will only be approximately 
radial. 

Figure 11 shows a four-wheeled un- 
derframe of Liechty design wich has 
the pivots placed behind the axles, the 
radial trucks being connected with the 
draw and buffing gear. Check springs 
are provided which not only take up the 
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Fig. 7. — Motor-coach, Winterthur type. 
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Fig. 8. — Motor-coach, Winterthur type. 
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Fig. 9. — Motor vehicle, van Hacrens design. 


side thrust but prevent hunting of the tween the radial truck and the drawbar, 

axles. The selection of a position behind ensure mathematically correct position- 

the axle for the pivot, combined with ing of the axle on every possible curve. 
correct design of the connections be- Figure 14 (*) shows a similar radial 


| Fig. 10. — Radial truck, Nurenberg design. 


truck for normal gauge vehicles with and buffing gear of another vehicle, as 
connection between the truck and buf- the outer axles are controlled by the 


- fing gear. fixed center axle. For this purpose two 
BuamniratiOliy Jo. SHOWS 2 .Sik-wheeled . 2. = 2s.) See 
motor unit designed by Liechty, which (1) Figures 12 and 43 haye been omitted at the 


can run without connection to the draw  yequest of the Author. 
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— Undertrame, Liechty design. 


Fig. 41. 


Normalstellung im geraden Geleise 
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check springs, under equal tension, are 
used to control the movement of the 
trucks and to give the vehicle the neces- 
sary flexibility and smooth running 
when rounding curves. It will be noticed 
that the design is for cardan drive and 
that the point of connection of the car- 
dan casing to the motor is used as the 
pivot of the radial truck, the power for 
the drive being transmitted through the 
casing. 

The great importance of a radial po- 
sition for the axle may be gathered from 
the fact that the German State Railways 
have found that the curve resistance of 
a vehicle falls by 65 % when its axles 
are set truly radial instead of in the 
usual manner and that metre gauge 
vehicles with a 6-m. (19 ft. 8-4/4 in.) 
wheelbase and with radially guided 
axles will run round a 25-m. {1 1/4 
chain) curve in complete silence. 

Four-wheeled bogies have not given 
the hoped for quiet running to the vehi- 
cles they carry and observation of the 
running of four-wheeled bogies has 
shown that the shorter the wheel base 
and the higher the speed, the greater 
the tendency to hunting and further 
that the amount of the weight and the 
position of the center of gravity thereof, 
are of great influence. 

Figures 16 and 18 show various ar- 
rangements of-electric motors in four- 
wheeled hogies, from which their in- 
fluenee on guiding pressure may he 
estimated. Figures 19-21 are of steam 
motor vehicles of different types; Win- 
terthur has not hesitated to use an 
arrangement including overhanging 
weights, while flexible steam leads are 
obviated by carrying the steam through 
the bogie center pivots. In the Maffei 
design, on the other hand, placing the 
boiler installation on the bogie avoids 
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Fig. 14. — Standard gauge radial truck, Liechty design. 


the necessity for flexible steam leads 
and the peculiar arrangement of the 
driving mechanism, brings the weight 
close to the center of gravity of the 
bogie, while in the Liechty design the 
axles are driven by an engine carried 
on the main frame of the vehicle and 
the weights of motor machinery on the 
bogie and flexible steam connections are 
both avoided. It should here be stated 
that keeping the driving engine and the 
boiler off the driving bogie permits the 
maximum speed being raised by some 
40 % and shows an unexpected reduc- 
tion in tyre wear. 

Figure 22 shows a vehicle of Liechty 
design, with four-wheeled bogies, in which 
the axles are driven by electric motors 
carried on the main underframe, through 
the medium of hollow shafts. The pow- 
er is transmitted to the coupling rods 
on the wheels through bevel wheels and 
layshafts on the bogies. 

Figure 23 shows a vehicle designed 
by Winterthur, in which 2 electric mo- 
tors carried on the underframe of the 


vehicle transmit power through cardan 
shafts to the nearest axles of the bogies 
and in order to avoid the use of coupling 
rods utilize cardan shafts to transmit 
power to the other two bogie axles. 

These three latter arrangements have 
for object the reduction of the weights 
carried on the bogies to a minimum, as 
well as the correct positioning of the 
center of gravity. 

The latter design, especially, shows how 
an apparently complicated design may 
be justified and can more than pay for 
its cost out of savings in upkeep of the 
rolling stock and the permanent way. 

If the foregoing designs have had a 
beneficial influence on the steady run- 
ning of 4-wheeled bogies, they have done 
nothing to put a stop to hunting between 
the rails. 

Figures 24 and 25 show an arrange- 
ment for preventing four-wheeled hbo- 
gies from hunting, designed by Liechty. 
As may be seen from the latter of the two 
illustrations, the new feature is a 
method of connecting two adjacent ho- 
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Fig. 15. — Motor-coach with cardan drive, Liechty design. 


Fig. 18. — Molor bogie with two tram type motors oulside the axles. 
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o, 22, — Moter-coach, Liechty design, 
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Fig. 23. — Motor vehicle with cardan drive, Winterthur design. 


gies so that a guiding wheelbase is 
obtained many times greater than the 
wheelbase of one bogie only. The more 
the guiding wheelbase is increased, the 
more the hunting tendency is reduced. 


selves to curves but are made to take 
their proper position by the buffers. 
Auxiliary springs control the bogies 
against hunting when the vehicle is run- 
ning at the end of the train and there is 
no following vehicle to prevent it. 


With this object in view the bogies are 
so connected by means of rods and levers 
with the buffers on the ends of their 
respective vehicles, that the bogies are 
not only prevented from adapting them- 
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‘Fig. 24. — Motor-coach with Liechty device to prevent hunting. 


Figure 26 shows a similar installation 
without equalisation of buffer pressure, 
and figure 27 shows one for central 
buffing gear. 


None of these improvements, however, . 


have so far taken into consideration the 
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_ difference of the wheel path travelled by | 
wheels running on the inner and outer — 
rails of a curve, which tends to set up 
longitudinal slip on the rails and, from 
the point of view of completeness, certain 
forms of construction will now be men- 
tioned which deal with this point. 

Figure 28 shows Algrain’s differential 
axle, which obviates the frictional los- 
ses which occur through the unequal 
distance travelled by a pair of wheels 
fastened to a common axle. 

Figure 29 shows the adhesion-and-rack 
drive axle of a locomotive with one fixed 
and one loose wheel, also designed to 
meet the unequal wheel path, with the 
object of reduction of curve resistance 
and the wear of wheels and rails. 

Figure 30 shows a bissel axle with 
loose wheels. 

All these new methods of construc- 
tion indicate new ways for raising train 
speeds and increasing economy. In these 
forms however they will not be suitable 
for main line traffic because for that 
purpose it is not only vehicles, but, com- 
plete trains, that are required, which 
not only must not be divided but which 
must also, as in the case of street railway 
vehicles, allow travellers to pass from 
one vehicle to another, 


Figures 31, 32 and 33 show three dif- 
ferent frain formations made up of vehi- 
eles with Liechty radial trucks, which 
are in accordance with all modern re- 
quirements; all have driver’s compart- 
ments only at the ends of the rakes and 
axle arrangement is such as to reduce the 
guiding pressure to a minimum. They 
are nevertheless not designed to give 
access from one vehicle to the other while 
running. The first to give such facili- 
ties are the articulated vehicles of Jakob 
and Liechty which are shown in figures 
34-36. 
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Detail of motor-coach. fig. 24. 


Fig. 25. — Liechty device to prevent hunting. 
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The arrangement shown in figures 35 
and 36 has the special object of reduc- 
ing the number of axles per train of a 
giyen carrying capacity and thus making 
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possible appreciable savings in first cost 
and maintenance charges. 

In the first example, the outer axles 
are suitably controlled by connections 


from the center bogie, and in the latter 
_ example the Jakob bogie is replaced by 

two-wheeled Liechty truck. In this last 
i control of the axles is obtained 
B DY double levers and connecting rods 
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Fig. 29. — Driving axle with one loose wheel, Winterthur type. 


between the end axles and points on the 
carrying trucks. 

It depends on the working conditions 
of the particular transport undertaking 
which design of vehicle and which for- 
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- mation of train will give the best service. Corresponding to the calculated mo- 
In conclusion the following statement ment of inertia about the vertical centre 
(fig. 37) will give an idea of the forces axis of the vehicle, arrived at on the 
governing running on curves. same bases for all vehicles, are the values 


Fig. 31. — Two-coach irsin with radial driving axles, Liechty design. 


for dynamic guiding pressure set up by ment of imertia for the most unfavour- 
the turning movement on entering cur- able design (two bogies with motors out- 
ves. side the ends). : 
Seeing that it is a matter of compar- It must here be emphasised that the 
ing designs, only the proportional fig- dynamic guiding pressure plays an im- 
ures are given in column 4 for this mo- portant roll especially on sharp curves. 
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Fig. 33. — Three-coach train with radial axles, Liechty design. 
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It is possible to give the static guiding 
_ pressure for any axle for any angle of 
_ impact, with the greatest accuracy (c. 5). 


This has, as comprehensive and accu- 
rate calculations show, whatever the an- 
gle of impact, always the approximate 


Fig. 34. — Articulated coaches with six axles, Jakob design. 


figure of P —2 Qf (Q wheel pressure, side-ways. 
| {= friction coefficient) which represents 
| the force necessary to push the wheel-set 


This force increases corres- 
pondingly only to a small extent when a 
single axle is replaced by a four-wheeled 
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Fe 35. — Articulated coaches with four axles, 


Fig. 36. — Articulated-coach train with four axles, 
Liechty design. 


Liechty design. 
_ Bwplanation of German terms: 4-achsiger Gelenkzwilling, Bauart Liechty = 4-axle articulated twin, Liechty design 
e vensiger Gelenkdrilling, Bauart Liechty = 4-axle articulated triplet, Liechty design. 
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_ bogie of normal design. In the case of tion that it is possible by a suitable dis- 
~ radially positioned axles (angle of im- tribution of the mass in the vehicle and 


fen = 0) the guiding pressure prac< by guiding the axles, to reduce the above 
call 


y disappears. mentioned forces to a minimum. 
It may be observed from this exposi- 
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Fig. 37. — Table of forces set up when running through curves. 


Differences in guiding pressure P. 


| ar | as 


No. | Arrangement of running gear. | Motor arrangement. 


4 tram type motors outside the axles 


4 
me 4 tram type motors between the axles . 
3 2 tram type motors between the axles . 
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Liechty, radial . 


Shay transmission. 
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Liechty hollow axle transmission. 


! 


Winterthur cardan transmission . 


Winterthur cardan transmission . 


| 


Liechty cardan transmission 


Q = Wheel pressure. — f = Coefficient of friction. 
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Railway electrification in Great Britain. 


An historical and practical review of existing conditions, 


by Rocer T. SMITH, 


B. Se., Consulting Engineer, formerly Electrical Engineer, Great Western Railway 


Fig. 1, p. 202. 


(Modern Transport.) 


In March 1920, the British Ministry of 
Transport set up an advisory committee 
to report on the adoption of a standard 
system of electric traction for the rail- 
ways of Great Britain. This committee, 
under the chairmanship of sir Alexander 
Kennedy, reported in 1921, after hearing 
a great deal of evidence from European 
as well as British engineers and railway- 
men, ‘Their decision as to system was 
in fayour of direct current, at a voltage 
of 1500 at the substation busbars, for all 
new electrifications, including the exten- 
sion of existing direct current electrifi- 
cations. As sub-multiple of 750 volts, or 
a multiple of 3000 volts, could be au- 
thorised by the Minister of Transport in 
ease such voltages could be shown to be 
advantageous. At about the same time, 
France, Belgium and Holland had adopt- 
ed 1500 volts direct current as their 
standard for railway electrification. In 
1927 the Ministry of Transport appoint- 
ed a second Advisory Committee on Rail- 
way Electrification to review the recom- 
mendations of the previous committee, 
and to advise what modifications, if any, 
should be made in these conclusions al- 


(1) A paper read at a meeting of the « Société 
Francaise des Electriciens », Paris, 4 June. 
Mr. Roger T. Smith is a past-president of the 
Institute of Transport and of the Institution 
of Blectrical Engineers. 


ready come to. In the meantime, some 
445 miles of single track had been added 
to existing electrified railways, 8 1/2 % 
being extensions of tubes, or suburban 
systems, connected to the London Under- 
ground system, and the rest belonging 
to the Southern Railway. All these ex- 
tensions had been electrified on the di- 
rect current system at 600/650 volts. 


Suburban type electrified lines. 


Under the Railways Act of 1921, 119 
British railways had been formed into 
four groups, of which the Southern Rail- 
way had by far the larger share of elec- 
trified track. It found in the centre of 
its system 69 single-track miles of line 
— forming part of the former London, 
Brighton and South Coast Railway 
electrified on the single-phase system at 
25-frequency 6600 volts. So inconve- 
nient was this different system, wedged 
in between the former London and South 
Western system in the west and the former 
South Eastern and Chatham system in the 
east, that the Southern group decided to 
change the overhead single-phase to the 
third rail direct current system at 650 
volts. This decision was taken before 
the Committee met. One other fact that 
the Committee had to consider was that 
only one length of line — the mineral 
line between Shildon and Newport on 
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the London and Nord Eastern Railway 
— with a route length of 18.6 miles and 
a single track length of 48.5 miles, had 
been electrified on the standard system 
at 1500 volts-direct current. This start- 
ed working in 1915. Beyond this small 
portion of experimental main line, all 
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the electrified railways in Great Britain 
are suburban railways, or of the sub- 
urban type, that is to say, railways ra- 
diating from a great city to its suburbs, 
with an intensive morning passenger 
service inwards to the city and an 
intensive outwards evening passenger 
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Fig. 14. — Sketch map shewing electrified railways and lines in course of electrification in the London are: A 


service from the city to the suburbs. 
Such a passenger service has been 
found all over the world to be best 
met by multiple-unit rolling stock, 
and, as this type of electric train is in- 
variably used in an urban service, it is 
convenient for the purposes of this paper 
to group the electrification of urban and 
suburban railways, on which passenger 
service is either the sole or the predo- 
minating service, as multiple-unit stock 
electrification, ' 


Advisory Committee’s report. 


The committee was, therefore, con- 
fronted with the fact that the only rail- 
way electrification which had taken 
place, since the first report was issued 
in 1921, standardising 1500 volts direct 
current, was an extension either of ex- 
isting tube railways, or of suburban rail- — 
ways connecting with them, or an exten-_ 
sion of lines already electrified, all using 
multiple-unit stock. It is true that on — 
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the Metropolitan Railway (London) cer- 
tain passenger and freight trains, arriv- 
ing steam-hauled from outside, are, for 
convenience, hauled by electric locomo- 
tives to the terminus over the electrified 


‘track. No extensions had been made 


using the standard system at 1500 volts, 


‘and there seemed no likelihood of any 


immediate main line electrification in 
Great Britain. The Advisory Committee 
on Railway Electrification, which re- 


ported (1) in the summer of 1928, there- 


fore confirmed the standard of direct 
eurrent at 1500 volts; but, instead of 
making the lower voltage dependent on 
the consent of the Ministry of Trans- 
port, it also standardised 750 volts, leay- 
ing 3000 volts to be applied for. In 
future, extensions or new railway elec- 
trifications are to be at either the higher 
or lower voltage of 1500 or 750, and the 
fact that by far the greater part of the 
existing multiple-unit stock electrifica- 
tion is either at 600 volts —- which is 
the urban voltage in London — or at 650 
yolts — for suburban work — is recog- 
nised by the recommendation that, while 
electric motors should be designed to 
give the best results at the voltage for 
which they have to work, all motors in 
future must be capable of working at 


' 750 volts or at 1500 volts as the case 


may be. 


Current collection. 


Overhead collection is standardised for 
1500 volts, with special approval by the 


Ministry for third rail collection where 


technical, structural, or economic condi- 


tions, having due regard to safety, justify 


its adoption® Uninsulated return by the 
running rails is specified. Third rail, 


tion, is standardised for the lower volt- 
age, with uninsulated return by the run- 


(1) Report of Railway Electrification Com- 
mittee (1927). Ministry of Transport, publish- 
ed by His Majesty’s Stationery Office. London. 


ning rails. A fourth insulated rail for 
the return circuit may be permitted for 
tubes and for limited extensions of sys- 
tems already using an insulated return. 
The position — relative to the running 
rails or to railway structures — of the 
overhead contact wire, or of the contact 
rail or rails, is specified to meet every 
condition so far found in practice. 


Electric locomotives. 


In connection with interchangeability 
of locomotives between different rail- 
ways, a very complete survey of the rail- 
way structure gauges throughout Eng- 
land, Scotland and Wales was made for 
the Committee. British railways have 
been built up by the amalgamation of 
many separate companies owning short 
lengths of line, and as a result, the num- 
ber of different loading gauges in the 
country, and, indeed, in each of the four 
groups and in the ungrouped railways, 
is embarrassing. While all the groups 
are limited to a maximum loading width 
of 9 feet, the maximum height differs be- 
tween the groups and within the groups. 
Loading gauges for two different heights 
of electric locomotives were, therefore, 
prepared, and the lines over which they 
could be run, determined. Locomotives 
within a loading gauge 9 feet wide and 
12 ft. 8 in. maximum height can run over 
19 952 route miles out of a total of 20 216 
miles; that is, over 98.7 % of the British 
standard gauge railways. Locomotives 
within a loading gauge 9 feet wide and 
13 ft. 2 in. high can be worked over 
13 327 route miles; that is, over 67 % 
of the total route. The smaller locomo- 
tive, which is really big enough for all 
purposes though somewhat cramped for 
fast passenger service, cannot be worked 
over 264 route miles, or 1.3 % of the 
whole. For all practicall purposes there- 
fore, an electric locomotive capable of 
working all the British railway services 
on standard gauge lines can go anywhere 
structurally, so that only differing sys- 
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Electrified lines. 
Running lines : Route length . 
Running lines ; Single track length. 


Sidings : Single track length . 
Totalsingle track length electrified. 


Electricity for traction, 

Total of one hour maximum 
demands on power station or 
OnSUpply . eee ee mW 


High voltage electricity generated 
or bought kw.-hours . 


Train-miles per annum . 


Train-kilometres per annum 


Ton-miles per annum 


Tonne-kilometres per annum . 


Great 
Western 
Railway. 


Miles, 


8.8 


13 318 700 


1 006 478 
1 620 725 


122 599 659 
197 299 634 


London Midland 
and Scottish 
Railway. 


Partly 
estimated. 
40 650 


135 427 000 


6 798 860 
10 941 405 


4 201 964 274 
1 965 244 580 


London and 
North Eastern 
Railway. 


Partly 
estimated. 
6 300 


15 620 683 


1 138 675 
4 832 470 


225 710 848 
369 037 236 


Average working cost : 


Per train-mile (per train-kilometre) . 


Per ton-mile (per tonne-kilometre) 


tems of electrification are a hindrance 
to complete interchange of electric loco- 
motives. There are certain difficulties 
near rail level where locomotives are 
equipped for interrunning both with 


‘. 


bows for overhead collection of current — 
from contact wires and with shoes for 
collection from contact rails. These dif- 


_ ficulties must be overcome by structural 


alterations. 
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trified in Great Britain at the end of 1929. 


on Underground 
(Metropo.itan, Metropolitan Mersey Liverpool Overhead 
strict, London Railway. Railway. Railway. 
ectric ‘l'ubes). Torats. 
RIFIED LINES. 
es. Km. Miles. Km. Miles. Km. Miles. Km. Miles. Km. 
ay 4131.4 39.4 63.4 4.8 Tak 6.5 10.5 569.2 915.3 
9 268.5 96.6 155.5 9.5 16.4 13.0 20.9 41 349.6 Riot 
on 72.0 16.8 at 4 2.3 3 13.7 22 4 164.4 264.4 
6 340.5 413.4 182.6 41.8 20.4 26.7 43.0 4513.7 2 437.4 
94 200 35 700 2 470 4 300 256 270 
319 500 000 424 093 850 9 407 478 3 819 130 888 737 283 
47 826 537 6 777 7170 507 345 7129 447 52 612 129 
28 688 246 10 907 465 816 470 4 173 854 84 669 699 
‘067 547 969 4 040 281 292 64 772 T70 35 744 433 8 034 108 837 
: 380 394 877 j 4 700 859 917 4105 902 480 58 437 243 13 132 616 139 
tee. Franes. 
le, Km. 
4 | 14.8 
196 0.123 


Coal position in Great Britain. Counties, and in South Wales and Kent 

; : and in several parts of Scotland — coal 
Great Britain possesses —on the north- which, for the most parts, is of very good 
east coast of England, in Yorkshire and quality. Its export helps largely towards 
Lancashire, throughout the Midland paying for Great Britain’s imported food, 
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and its carriage accounts for about one- 
third of the freight revenue and one- 
fifth of the total revenue of our railways. 
In these circumstances, the coal traders 
naturally look to the railways to use 
the commodity which brings them so 
much revenue. The use for railway 
traction of electricity generated in 
power stations with coal-fired boilers 
demands, for a given tractive power, 
about half the amount of coal which 
would be burnt in the furnaces of steam 
locomotives. Where locomotive coal is 
imported, electric traction is a saving to 
the country whether water or thermal 
generated power is used; but, in a coun- 
try where coal is so good and so abund- 
ant as to be exported, unless there is a 
saving in total expenses by electric trac- 
tion and not only in coal, its use may 
offend the most important single cus- 
tomer — the colliery — by halving its 
sales to the railways for locomotive pur- 
poses. This trade difference between 
the electrification of railways in a coun- 
try where electricity is produced wholly 
or largely by water power, and in a 
country where it is produced wholly by 
home-raised coal, must be taken account 
of, as one reason why no main-line elec- 
trification in Great Britain has as yet 
been carried out, quite independently of 
the price of coal. 


Multiple-unit stock electrification. 


As already mentioned, the Shildon and 
Newport mineral line, with 48.5 miles of 
single track, was the only piece of main 
line electrification in Great Britain at 
the end of 1929. This will not be true 
when, shortly, the electrified line be- 
tween Manchester and Altrincham joint- 
ly owned by the London Midland & 
Scottish and the London & North East- 
ern Railways is opened. This section of 
main line, possessing 28 miles of single 
track, will be worked for passenger ser- 
vice with multiple-unit rolling stock. 
The track will be equipped with over- 


head contact wires worked at 1 500 volts 
direct current. All the electrified rail- 
ways in Great Britain are in England, 
and, with the exception of the Shildon- 


Newport line, they are all of the mul- — 
tiple-unit stock passenger suburban type. | 


The Metropolitan Railway, of London, 
however, is electrified as far north as 
Watford and Rickmansworth, as shown 
on the accompanying map, but con- 
tinues from the latter point as a steam 
railway, jointly with the London and 
North Eastern Railway, Metropolitan 
Railway steam trains arriving at Rick- 
mansworth or at Harrow change from 
steam to electric locomotives, and the 
trains are electrically hauled to the City 
over the Circle lines. Similar locomo- 
tive haulage occurs on the Metropolitan 
District Railway, London. In addition, 
a few freight trains hauled over the Me- 
tropolitan Railway by steam to the elec- 
trical boundary are taken over by elec- 
tric, locomotives to their terminus. 


Electrified lines. 


The sketch map (fig. 1) shows the 
electrified lines in the London area, this 
including the tubes and nearly half the 
underground circle with its branches, all 
owned by the Underground Electric Rail- 
ways Company of London, Limited. The 
Metropolitan Railway is quite distinct, 
and owns, roughly, the upper half of the 
circle lines, while it runs from Baker 
Street out to Rickmansworth and beyond 
as a steam line. The Great Western Rail- 
way has a few miles electrified jointly 
with the Metropolitan Railway, and a 
few miles jointly with the Central Lon- 
don Railway. The London Midland & 
Scottish Railway’s electrified lines in 
and around London, and the Southern 
Railway’s electrified lines, are distin- 


guished from each other in the sketch 


map by their position north and south 
of the Thames. Other electrified lines 
in Great Britain include those radiating 
from Liverpool belonging to the London 
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Midland & Scottish Railway, while there 
are also the Mersey Railway, which con- 
nects Liverpool with Birkenhead under 
the River Mersey, and the lines of the 
Liverpool Overhead Railway. In addi- 
tion, there is the Lancaster, Morecambe 
and Heysham Railway, electrified as an 
experiment in single-phase by that com- 
pany twenty-two years ago, as also the 
Manchester and Bury line, part of which 
was electrified originally at 3600 volts 
direct current overhead, and is now elec- 
trified at 1 250 volts, using a contact rail 
with side contact for a vertical shoe on 
the motor coach. The London & North 
Eastern Railway Company’s electrified 
lines include those in the Tyneside area, 
starting from Newcastle-on-Tyne, and 
the Shildon and Newport mineral line al- 
ready referred to, both being electrified 
at 1500 volts. In addition to the South- 
ern Railway Company’s lines shown ra- 
diating from London on the accompany- 
ing map, there is also the extension of 
the electrified lines from Purley to 
Brighton and Worthing on the Channel. 


The Southern Railway electrification is- 


by far the most extensive of any railway 
electrification in England above ground, 
and the whole 710 miles of single track 
are now electrified on the direct current 
system at 650 volts, while the same sys- 
tem will be continued right down to the 
coast. 


Unattended substations. 


One reason for the adoption of this 
‘system is that the unattended substation 
has reduced the cost of working at so 
low a voltage as 650, although the sub- 
stations cannot in general be more than 
5.5 miles apart, and may have to be half 
that distance. An unattended substation 
may be either « fully automatic », which 
is to say that the approaching trains, 
through tthe drop in_ voltage they 
cause, start up the substation automa- 
tically, while the receding train, by 
the rise in voltage, automatically 
shuts it down again; or it may be 


‘substation buildings, equipment, 


« remote controlled », in which case at- 
tendants in one substation control the 
machinery, as well as every other func- 
tion, in another substation or in more 
than one. On the other hand, it may 
again be « supervisory controlled », in 
which case one central control office 
commands the electrical working of a 
dozen or more unattended substations. 
In England we have a good many remote 
controlled unattended substations work- 
ed from attended substations. The capi- 
talised value of the wages saved by an 
unattended-substation covers the increas- 
ed cost of the automatic gear more than 
twice over. The general conclusions with 
regard to unattended substations, so far 
as English experience has gone, may be 
stated as follows : 

Assuming automatic substations are 
used, with only one unit of plant in each, 
and that they are spaced sufficiently 
close together and with the single unit 
of sufficient capacity to work the full 
train service if one of them is out of 
commission, then ten such unattended 
substations will take the place of six at- 
tended substations designed to work the 
full service with one unit of plant out of 
commission. The first cost of the unat- 
tended substation scheme — including 
pilot 
cables and control equipment — will be 
from 10 % to 15 % higher than that of 
the attended substation scheme, but the 
annual charges — interest, depreciation, 
maintenance and operation — will be 
about 10 % in favour of the unattended 
substations. The substation losses are 
heavier for the unattended substations, 
but these losses are compensated for by 
the lower losses in the contact rail and 
in the track rail return, and in the extra 
elasticity in working due to the smaller 
voltage drop between substations. 


Justification for low voltage. 


It is obvious that a fully automatic 
substation, worked by the voltage drop 


— 208 — 


caused by the trains, cannot be worked 
above a certain density of traffic. Be- 
yond that density, where the remote-con- 
trolled or supervisory-controlled sub-sta- 
tion comes in, the justification for using 
so low a voltage as 650 for, say, the 50 
miles from London to Brighton, is not 
only due to the} saving from unattended 
as opposed to attended substations, but 
also to the first cost and annual charges 
of the electrical equipment of the rolling 
stock. So much rolling stock has been 
equipped in England at 650 volts that 
this equipment has become standardised, 
and is much cheaper than 1 500-volt 


equipment. As a result, at the present 
time — largely owing to manufacturing 
conditions —- it is economical to elec- 


trify quite long lengths of line at 650 
yolts direct current in England. 


Extensions and new constructions. 


The Finance Act of 1929 removed the 
passenger duty which had been imposed 
in 1842 as a percentage on certain pas- 
senger fares and services. The condition 
attached to this relief was that the great- 
er part of the capitalised value of the 
passenger duty, as agreed with the Gov- 
ernment, should be spent on improve- 
ments in the railway. It is this capital 
which is to be used by the Southern 
Railway in extending their existing elec- 
trification between London and Purley 
as far as Brighton and Worthing, which, 
as has already been mentioned, is to be 
carried out at 650 volts direct current, 
the economic reasons for this choice hay- 
ing been given. The Southern Railway 
have also in hand electrification exten- 
sions eastward from Dartford to Gra- 
vesend and westward from Feltham to 
Windsor. The present Government pass- 
ed legislation which set up a Develop- 
ment Act Committee to assist with pub- 
lic funds the carrying out of important 
works which would increase employ- 
ment. Under that scheme the London 
& North Eastern Railway are consider- 


ing the electrification of 173 miles single 
track northwards out of London. The 
electrification of these lines presents 
many difficulties, some administrative 
and some engineering, and schemes have 
been under consideration for many 
years. It cannot yet be said that the. 
scheme is likely to be carried out, 
though, if it does materialise, it will be 
electrified on the low-voltage direct cur- 
rent system. The London Midland & 
Scottish Railway are carrying out the 
electrification of the Manchester,. South 
Junction and Altrincham line, which 
they own jointly with the London & 
North Eastern Railway. As previously 
mentioned, under main line electrifica- 
tion the single track mileage is 28, and 
the passenger service will be by motor 
coaches equipped with 750-volt motors to 
work in pairs in series on 1 500 volts, with 
overhead contact wire. The London Mid- 
land & Scottish Railway are also extent- 
ing north of the Thames in the east of 
London from Barking to Upminster. The 
Great Western Railway have no exten- 
sions in hand nor in immediate contem- 
plation, but they are considering the pos- 
sibility of running electric passenger 
services between London and Reading 
and London and High Wycombe. Both 
the London Underground Railways and 
the Metropolitan Railway contemplate 
small extensions to their electrified sys- 
tems. All the above extensions, with the 
exception of the Manchester-Altrincham 
section, are at 600 or 650 volts, so far 
as is at present known. 


Road transport and electrification. 


Parliament has lately given the rail- 
ways the right to run road transport, and 
the result has been a most satisfactory 
series of agreements, financial or work- 
ing, between railways and road trans- 
port undertakings, both municipal and 
company, by which railways can, to a 
large extent, regulate the competition be- 
tween road transport and rail transport. 
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While road transport undertakings are 
being bought up by railways, or work- 
ing arrangements are being come to be- 
tween them, it is too early to predict 
its effect on electrification; but as 
soon as the mutual working of road 
and rail transport in Great Britain 
has settled down, it seems likely that 
the electrification of lines purely to 
meet road competition will cease. 
Some branch lines will be shut down, 
and road transport will run the whole 
passenger service; but, so far, the rail- 
ways have only dealt with passenger 
road service. Goods road services, in 
conjunction with railway services, have 
yet to be developed. England is not a 
hilly country in those parts where traffic 
is very dense, and, above all, it is a coal 
country, the collieries paying large sums 
of money to the railways in freight to 
the ports for export and for coal distri- 
bution for industrial and domestic use. 
Until many years of experience with the 


combination of road transport with rail 
has been obtained, it is hardly likely that 
schemes of main line electrification will 
have much chance of being undertaken. 
On the other hand, the Government, 
anxious to assist schemes which would 
provide employment, have set up a Com- 
mittee on Railway Electrification for 
main lines, under the chairmanship of 
Lord Weir, to consider and report upon 
electrification on a large scale. The Com- 
mittee is still hearing evidence, and if 
the report is favourable to electrifica- 
tion, both technically and financially, 
main line electrification will, no doubt, 
be further considered by the railways. 
Meanwhile, England carries more pas- 
sengers electrically than any other coun- 
try in Europe, and the chief mechanical 
engineers of the railways are working 
hard and successfully at the improve- 
ment in the design and efficiency of the 


~ steam locomotive. 
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The Road Traffic Act, 1930 (Great Britain)“, 


by FreprErick G. BRISTOW, 


Member of Council, Institute of Transport. 


(Journal of the Institute of Transport.) 


The Road Traffic Act of 1930, the first 
really comprehensive measure for the 
regulation of motor vehicles since the 
early infancy of the motor car and a 
great legislative milestone, consolidating 
and bringing up to date the road traffic 
law, will affect not only traders, indus- 
trialists, agriculturists and all owners of 
motor vehicles, but in fact the whole 
community, since practically everyone 
now utilises road motor transport, either 
directly or indirectly. 

It proved to be a herculean task for 
Parliament in its endeavours to harmo- 
nise the many interests involved in such 
a far-reaching and important piece of 
legislation, but the proper view to take 
and the one which was taken, was that 
which tended to promote all possible 
freedom of traffic on the highways and 
to diminish road accidents. 

It may not be inappropriate briefly to 
refer to some of the circumstances lead- 
ing up to the introduction of this mea- 
sure in Parliament. The Locomotives 
on Highways Act of 1896 abolished the 
necessity for a red flag to be carried in 
front of a motor vehicle, and seven years 
later the Motor Car Act of 1903 (which 
was intended to be temporary and for 
three years only) was passed, authoris- 
ing a speed limit of 20 miles per hour, 
and it is in accordance with the provi- 
sions of this Act and the regulations 


(4) Abstract of paper read before the Manchester- 
Liverpool and District Section of the Institute of 
Transport at Manchester, on 3 October 1930. 


made under it that the motor industry 
has been governed to this day. It may 
fairly be claimed, therefore, that motor 
legislation is no less than a quarter of 
a century overdue, and this lack of up- 
to-date legislation to meet modern traf- 
fic conditions has for a long time se- 
riously hampered both motor manufac- 

turers and users. 

In 1928 the Royal Commission on 
Transport was appointed, and the Road 
Traffic Act, which was introduced in 
the House of Lords in November 1929, 
is based substantially on the recommen- 
dations contained in the first two re- 
ports of this Commission. 

The Act, which has been designated 
by the Minister of Transport as « a great 
charter for the ordered use of the King’s 
highway », consists of no fewer than 
123 clauses and 5 schedules and is di- 
vided into six parts which is indicative 
of the many and varied subjects which 
come within its purview. 

It is so comprehensive that time will 
only permit of a very rapid bird’s-eye 
view of those of its provisions which 
are of special .interest and significance 
to the general body of road users, which 
may be grouped conveniently under the 
following main headings : 


1. The licensing of drivers. 

as Speed limits. : 

3. Reckless, dangerous and careless 
driving. 

4, Reduction of road accidents. 

5. Compulsory third party insurance. 
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6. Highway code and road signals. 

7. The regulation of motor omnibuses 
and motor coaches. 

8. Traffic areas and Traffic Commis- 
sioners and 


9. General regulations. 


1. — The licensing of drivers. 


The first material clause in the Act 
deals with the licensing of drivers. It 
re-enacts the old provisions of the 1903 
Act in that any person on payment of 
5 sh. will still be entitled to obtain a 
licence without undergoing any driving 
or mechanical test, but there is a new 
provision in regard to physical fitness. 

Every applicant for a licence will, as 
from the 1 December, 1930, be required 
to make a statutory declaration that he 
is not suffering from any specified 
disease or physical disability which 
would be likely to cause his driving to 
be a source of danger to the public. If 
a licensing authority refuses to grant a 
licence, the applicant can claim to be 
subjected to a test as to his fitness to 
drive and if he passes such test and is 
not otherwise disqualified he will be 
entitled to secure a licence. Provision 
fs also made for an appeal to a Court of 
Summary Jurisdiction by a person who 
is aggrieved by the refusal of a licensing 
authority to grant him a licence. 


Tt will be seen, therefore, that whilst 
the clause aims at protecting the public 
against persons who are suffering from 
certain diseases or physical disabilities, 
drivers who can satisfy the authorities 
that their driving would not in fact be 
a source of danger to the public are fully 
protected. 


The age of motor-cyclists has been in- 
creased from 14 years to 16 years, and 
motor-coach, motor omnibus and motor 
lorry drivers from 17 years to 21 years, 
but the age for motor car and motor 
van drivers remains unaltered at 
17 years. 
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2. — Speed limits. 


There was perhaps no more conten- 
tious part of the Act during its progress 
through Parliament than that relating to 
speed limits. It is universally recognis- 
ed that the 20 miles per hour speed 
limit for motor cars and motor cycles 
has for many years not been observed 
or respected by motorists, neither has 
it been supported by the general body 
of public opinion. A great deal of dis- 
cussion has centred round the desira- 
bility or otherwise of abolishing the 
speed limit for motor cars and motor 
cycles or the fixing of some arbitrary 
maximum limit of, say, 40 or 50 miles 
per hour. 

The Royal Commission on Transport 
received exhaustive evidence on the sub- 
ject and found that although the opinion 
of the authorities concerned, viz., high- 
way authorities, police authorities, mo- 
torists and other users of the highway, 
including cyclists and pedestrians, was 
somewhat divided, the consensus of 
opinion was overwhelmingly in favour 
of no speed limit in the case of motor 
cars and motor cycles, it being felt that 
the interests of the public would fully 
be protected by the more adequate pro- 
visions and severer penalties against 
reckless and dangerous driving. Par- 
liament adopted the recommendation of 
the Royal Commission in this respect 
and, from the 1 January, 1931, the speed 
limit for motor cars and motor cycles 
will be abolished, thus giving statutory 
recognition to a fact. 

On the other hand, definite limits of 
speed are retained in the cases of other 
motor vehicles, viz., 30 miles per hour 
for motor omnibuses and motor coaches 
on pneumatic tyres and 20 miles per 
hour on solid tyres, and varying speeds 
for motor vans and motor lorries rang- 
ing from 30 miles per hour in the case 
cf a motor van down to 8 miles per 
hour in the case of a motor lorry draw- 
ing a trailer. The Minister has power, 
however, to vary these limits of speed 


Bee Te eae 


by means of regulations without the ne- 
‘ cessity of applying to Parliament for a 
new Act. 


3, — Reckless, dangerous and careless 
: driving. 


With the abolition of the speed limit 
one would naturally anticipate, as is the 
case, severer penalties to be imposed on 
drivers convicted for driving recklessly 
or in a manner dangerous to the public. 
The maximum fine for these offences 
on summary conviction is £50 or four 
months imprisonment for the first of- 
fence, and a fine of £100 and four 
months imprisonment for a subsequent 
conviction, with disqualification for 
holding a licence unless the Court thinks 
that there are special reasons for or- 
dering otherwise. : 

A newer and lesser offence of careless 
driving is provided under the Act, viz., 
driving < without due care and atten- 
tion or without reasonable consideration 
for other persons using the road >, and 
the maximum penalty for the first of- 
fence is £20, and for a subsequent con- 
viction £50 or three months imprison- 
ment, but there is to be no disqualifi- 
cation for holding a licence in the case 
of a first or second conviction for this 
offence. 

Adverse comment has been made on 
the fact that whilst no person can be 
convicted for exceeding the speed limit 
solely on the evidence of one witness, 
only one witness is required to prove 
the more serious offence of reckless, 
dangerous or careless driving. 

An important innovation is that grants 
may for the first time be made from 
the Road Fund to police authorities 
towards the purchase, equipment and 
maintenance of motor cars and motor 
cycles for mobile police units, and it is 
earnestly to be hoped that the establish- 
ment of this new branch of the police 
force will result in a material diminu- 
tion in the cases of reckless and dan- 


gerous driving which unfortunately are 
still to be met with on the highway. 


4, — Reduction of road accidents. 


Apart from the provisions which are 
directed against excessive speed, reck- 
less, dangerous or careless driving, there 
are several other provisions framed with 
the object of eliminating or reducing 
accidents on the highway, e.g: 


a) Drunk in charge of a motor vehicle. 
— The authorities take a very serious 
view, and one to which everybody will 
subscribe, of the offence of driving or 
attempting to drive a motor vehicle 
when under the influence of drink or 
drugs, to such an extent as to be inca- 
pable of haviag proper control of the 
vehicle, and an offender is liable to im- 
prisonment for four months and a fine 
of £50, and to be disqualified for hold- 
ing a licence for twelve months, with 
an increase in the penalty to £100 in 
the case of a subsequent offence. A po- 
lice constable may arrest without war- 
rant any person committing this offence. 


b) Restriction cn pillion riding. — 
Much discussion has taken place during 
the past few years regarding the prac- 
tice of pillion riding in relation to pu- 
blic safety and the Act provides that a 
motor-cyclist may carry only one pillion 
passenger who must sit astride the cycle 
on a proper seat securely fixed behind 
the driver’s seat. 


c) Limitation of drivers’ hours, — An 
important innoyation is the regulation 
and limitation of the hours of work for 
drivers of commercial motor vehicles. 
No omnibus, coach, lorry or van driver 
will be permitted to drive for any con- 
tinuous period of more than 5 1/2 hours 
or more than eleven hours in any one 
day, and there must be an interval of 
at least half an hour for rest and re- 
freshment after each such continuous. 
period. Any time spent by a driver on 
other work in connection with the ve- 
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hicle or its load is to be reckoned as 
time spent in driving. 


d) Stopping in cases of accident, — 
In case of an accident involving damage 
or injury to any person, vehicle, or ani- 
mal a motor driver is required to stop 
and give his name and address to any- 
one who has reasonable grounds for re- 
quiring it. If there is no other person 
available the driver is required to report 
the accident at a police station or to a 
police constable as soon as possible, and 
in any case within twenty-four hours of 
the occurrence. 


e) Yaking a motor vehicle without 
owner's consent. — A very necessary 
provision is that which makes it an of- 
fence for any person to take and drive 
away a motor vehicle without the con- 
sent of the owner, and a police constable 
may arrest without a warrant any per- 
son reasonably suspected by him of hay- 
ing committed such an offence. 


f) Footpaths and grass margins. — A 
new duty is imposed upon highway 
authorities to provide, where they con- 
sider it necessary or desirable, foot- 
paths by the side of roads for the safety 
or accommodation of foot passengers 
and adequate grass margins for the sa- 
fety or accommodation of ridden horses 
and driven livestock. 


5. — Compulsory third-party insurance. 


The principle of compulsory third 
party insurance, which is at the present 
time being tried out in America, New 
Zealand and certain other countries, is 
a new and important feature of the Act, 
and these proposals are based very lar- 
gely on the provisions of the New Zea- 
land Act. It will be necessary, as from 
the 1 January, 1931, for every owner of 
a motor yehicle to take out a policy of 
insurance in respect of third-party risks 
and every driver will be required to 
carry a certificate of insurance and to 
produce it to any police constable when 


required. In the event of an accident 
involving personal injury to another 
person the driver must either produce 
his certificate to a police constable at 
the time or must report the accident at 
a police station within twenty-four 
hours of the occurrence and produce his 
certificate there. The certificate of in- 
surance must also be produced when an 
application is made for a motor vehicle 
licence. 

What effect this new provision will 
have on insurance premiums it is diffi- 
cult to forecast but there would not ap- 
pear to be any adequate reason for anti- 
cipating any immediate material in- 
crease. On the other hand, the issue of 
the highway code and the establishment 
of the mobile police force should ulti- 
mately reduce the number of accidents, 
resulting eventually, it is to be hoped, 
in lower insurance premiums. 

The Act also provides that in the case 
of an accident involving bodily injury 
arising from the use of a motor vehicle 
on the road, the authorised insurer shall 
pay the expenses reasonably incurred by 
any hospital for the treatment of any 
persons so injured, to an amount not in 
excess of £25 per person, except where 
a charge has already been made by the 
hospital. 

i 
6. — Highway code and road signals. 


A further important factor in the di- 
rection of safety will be the issue by 
the Minister of Transport, after consul- 
tation with the police and highway 
authorities, motoring organisations, pe- 
destrians and others, of a Highway Code 
for the guidance of persons using the 
roads. A failure on the part of any per- 
son to observe the code will not be re- 
garded as a criminal offence but the ob- 
servance or nonobservance of any of its 
provisions can be pleaded in the Courts. 

The code will no doubt follow general- 
ly the recommendations of the Royal 
Commission on Transport, which recom- 
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mended separate sections of the codes 
for: 


a) drivers of motor vehicles (e.g. 
never overtake any vehicle at a blind 
point) ; ; 

b) horses and horse-drawn vehicles 
(e.g. a man leading a horse keeps to 
the right of the road with the animal 
on the inside) ; 


c) pedal cyclists (e.g. never ride more 
than two abreast); 


d) pedestrians (e.g. before beginning 
to cross a street look first to the right 
and then to the left). 


Power is given to the Minister of 
Transport to supervise the whole of the 
signalling of the highway, such as warn- 
ing signs, direction posts, automatic 
traffic signals, etc., and no signs other 
than those conforming to the Minister’s 
directions and erected by a highway 
authority will be permitted. All un- 
authorised signs are to be removed by 
the owner of the land on which they 
are erected, failing which the local 
authority is empowered itself to effect 
such removal. This provision, which 
will be welcomed by all road users, aims 
at standardising signals both as to cha- 
racter and design and the position in 
which they are erected. 


7. — The regulation of motor omnibuses 
and motor coaches. 


Many important and intricate provi- 


sions dealing with the licensing and re- 
gulation of public service vehicles, i.e., 
motor omnibuses and motor coaches, 
but not tramcars, trolley vehicles and 
taxicabs, will come into force on the 
1 April, 1931, the general effect of which 
is to safeguard the increasing number 
of the public who travel in these ve- 
hicles and to protect other users of the 
highway. 

Apart from local legislation, the re- 
gulation of public service vehicles rests 


mainly on the Town Police Clauses Acts 
of 1847 and 1889 — measures which 
were passed before the days of the mo- 
tor car and when the only vehicles to 
which they applied were horse cabs for 
journeys to and from railway stations. 
{t is obvious, therefore, that the existing © 
law is quite unsuitable to meet modern 
traffic conditions. 

Under the Act public service vehicles 
are to be divided into three classes, viz.: 


a) stage carriages, that is, motor ve- 
hicles carrying passengers at separate 
fares stage by stage and stopping to 
pick up or set down passengers along 
the line of route, such as motor omni- 
buses; 


b) express carriages, that is, motor 
vehicles carrying passengers at separate 
fares between fixed points and not stop- 
ping to pick up or set down passengers 
along the route, such as motor coaches, 
and 


c) contract carriages, that is, motor 
vehicles hired as a whole for a special 
journey, such as for a beanfeast or other 
outing. 


8. — Traffic areas and Traffic 
Commissioners. 


At the present time there are no fewer 
than 1298 separate authorities in Great 
Britain authorised to issue licences in 
respect of motor omnibuses and motor 
coaches, and there are a large number of 
urban and rural.areas with no licensing 
authority at all. 


The Act provides for Great Britain to 
be divided into thirteen traffic areas, 
in each of which (with the exception 
of the Metropolitan Area) three Traffic 
Commissioners will be appointed, one 
of whom, the Chairman, will be a whole- 
time official appointed by the Minister 
of Transport for a term not exceeding 
seven years, and the other two will be 
appointed for a term not exceeding three 
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‘years, one from a panel of persons no- 
minated by the local county councils 
and the other from a panel nominated 
by the local county boroughs and urban 
district councils. 

To these Commissioners will pass the 
licensing powers at present vested in the 
existing local authorities who will cease 
to exercise these functions in so far as 
motor omnibuses and motor coaches are 
concerned. Ji will be one of the duties 
of the Commissioners to co-ordinate all 
forms of passenger transport in their 
areas and to make an annual report of 
their proceedings to the Minister of 
Transport. 

Motor omnibus and motor coach 
owners will be required as from the 
1 April, 1931, to take out a public ser- 
vice vehicle licence in respect of each 
of their vehicles. Before such a licence 
is granted the owner must secure a cer- 
fificate of fitness, issued by a qualified 
certifying officer appointed by the Mi- 
nister of Transport, and to ensure that 
the vehicles remain in a fit condition 
whilst in service; public service exa- 
miners are being appointed to make 
periodic inspections. By this means a 
national service of safety in the interests 
of the travelling public will be secured. 


9. — General regulations. 


The Minister has exceedingly wide 
powers under the Act to make regula- 
fions in respect of no fewer than be- 
tween seventy and eighty subjects, in- 
cluding such diverse matters as: 


a) the width, height and length of 
motor vehicles; 

b) thé emission of smoke; 

c) the towing of vehicles; 

d) the efficiency of brakes, steering 
gear and silencers; 

e€) excessive noise; 

f) the use of skid pans and locking 
chains on horse-drawn vehicles; 

g) the appliances to be fitted to pedal 
eycles, and 

h) the removal of broken-down ve- 
hicles. 


Before making such regulations, how- 
ever, the Minister is required not only 
to consult with representative organisa- 
tions, but also to lay the regulations be- 
fore both Houses of Parliament, and if 
an address is presented to His Majesty by 
either House within twenty-eight days 
praying that any regulation shall be 
annulled, it shall thenceforth be render- 
ed null and void. 


[ 625. 258 (.42) & GBL, 254 (.42)] 


Frélich hydraulic car retarder system 
at Whitemoor Yard, London & North Eastern Railway (England). 


Figs. 1 to 8, pp. 217 to 222, 


(Railway Signaling.) (1) 


The Railway Gazette, in a recent issue, 
described the car retarder system em- 
bodied in the new classification yard 
constructed by the London & North 
Eastern near Marsh, Cambridgeshire, 
England, Known officially as Whitemoor 
Yard, this installation is noteworthy as 
being the first classification yard in 
Great Britain to be equipped with the 
Frélich system of hydraulic car retard- 
ers, involving semi-automatic switch 
control and a number of other salient 
features. 

Since Dr. E. Frélich, the inventor of 
this system, is a native of Germany, it 
is only natural that the German Rail- 
ways were the first to use his system; 
it has, however, spread to several other 
European and South American coun- 
tries. An article in the December 1925, 
issue of Railway Signaling dealt with 
the technical details of the retarder, 
which, therefore, will not be repeated 
here, except in so far as they bear espe- 
cially on this installation. 

The traffic handled by this yard con- 
sists partly of coal and general merchan- 
dise, shipped from points north, east 


No. of 
Yard, 
Paterboro Bast. sac. is ele. 
Whitemoor, coals. «use eo 
Whitemoor, merchandise . . 5 
EVES CRI, sn aevean hs Kia | eared read) 
New Whitemoor yard. . . 40 


Latter yard has also 10 receiving tracks of 80 cars capacity each. 


tracks. capacity. 


and west of Doncaster, and destined for 
the eastern section of the London & 
North Eastern, and partly of similar lad- 
ings from the coal mines and yards on 
the Great Central section of the Not- 
tinghamshire and Derbyshire lines, via 
London, as shown on the map. The new 
facilities satisfy a long-felt want in deal- 
ing more satisfactorily with the large 
volume of traffic, ; 

Prior to the creation of this classific- 
ation yard, four separate yards were uti- 
lized to deal with the traffic, one each 
at Peterborough East and Marsh, and 
two at Whitemoor. As these were con- 
structed many years ago and are of very 
limited size, there developed from the 
inability to concentrate into direct train 
loads — a facility afforded by the new 
yard — an overlapping and duplication 
of services that made the work of clas- 
sifying freight for some 350 destinations 
exceedingly complicated and expensive. 

The following table is of interest in 
that it illustrates the separate capacities 
of the former yards and the new one at 
Whitemoor : ' 


Total 
car 


Remarks. 
Practically level shunting. 
Hump shunting. 

Level shunting. 
Level shunting. 
Hump shunting. 


780 
500 
265 
655 
3311 


(1) See also Bulletin of the Railway Congress, Tune 1929, pp. 726 et seq.. and October 


1929, pp. 2388 et seq. 


5 


1“, 


Fig. 14. — A single retarder handles the heavest cars of coal. 


Freight traffic facilitated. 


The opening of the new yard brought 
about extensive changes in the then-exist- 
ing freight channels. For instance, certain 
traffic from the Great Northern, previ- 
ously routed via Peterborough, is now 
routed directly to Whitemoor via Slea- 
ford and Spalding; the exception to this 
rule is in the case of coal from the Not- 
tinghamshire and Derbyshire mines, 
which still travels via Peterborough. 

Of the traffic still being routed via 
the London & North Eastern at Peterbo- 
rough that for two-thirds of the desti- 
nations is « tripped » to Whitemoor for 
classification with other trains for the 
same points, thus creating a greater 
number of through train loads and re- 
ducing the number of intermediate stops 
to a minimum. The remaining one- 
third represents through trains from Pe- 
terborough to Norwich and Ipswich, and 


YORKSHIRE & 
DERBY SHIRE 
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Fig. 2, — Map showing strategic location of new hump 
yard at Marsh, Cambridgeshire. 
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_ also an occasional train to London. The 
extensive diversion of traffic already 
mentioned meant a complete remodeling 
of the scheduled train service from that 
area, and it was necessary to revise the 
operation extensively. 


, 


Design of the new yard. 


The Whitemoor yard consists of 10 re- 
ceiving and 40 classification tracks, and, 
in addition, has 4 other tracks : an en- 
gine track, a transfer track, a brake sid- 
ing and a repair track. Trains enter 
the receiving tracks at the north end, 
and after being inspected and segregat- 
ed, the cars are pushed over the hump 
by switch engines, a very powerful class 
being needed to perform this work. The 
type mainly used at present is the Lon- 
don & North Eastern three-cylinder 4-8-0 
tank class. To assist the engineman in 
maintaining a constant speed, the loco- 
motives are fitted with special low-re- 
gister speedometers, the speed found 
most suitable in approaching the top of 
the hump being 2 miles per hour. 

The hump is scientifically construct- 
ed, with the following gradients : 
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At the foot of the hump there are four 
Frélich hydraulic car retarders, each of 
which controls a group of 10 tracks. 
These car retarders are operated by hy- 


draulic power, the apparatus being con- 


trolled by two men in a-specially con- 


structed tower, a third operator mani- 
pulating a switch table, which controls 
the power-operated switches leading to 
the different classification tracks. 


Switch operation control stored up, 


When a train arrives in one of the 
receiving tracks, a switchman walks 
along the train, uncouples the cars, and 
makes out what is termed a « cut card». 
On this card are indicated the numbers 
of the cars which have to be run off into 
the respective classification tracks. The 
cut card is sent by pneumatic tube to 
the control cabin, and the operator, on 
receipt of this, is able, by manipulating 
certain levers on the switch table, to 
store up the route movements electric- 
ally, in a drum on the floor below. The 
cars, in passing down the hump and 
through the retarders, automatically set 
the points for succeeding cars, this 
being done by means of track circuits, 
in accordance with the routes previous- 
ly stored in the switch drums. Four- 
aspect color-light signaling, at the top 
of the hump, has been adopted to in- 
dicate the speed at which the cars must 
be humped, while in foggy weather 
Klaxon -horns are utilized, the operation 
then being governed by sound signals. 

In the event of any special cars pass- 
ing over the hump, or other circum- 
stance arising, of which the yardmen 
should be informed, a megaphone is 
used from the control tower. The fore- 
man’s cabin at the top of the hump is 
in telephonic communication with the 
cabin at the entrance to the receiving 
yard, and with the control cabin; the 
foreman, from his position at the top of 
the hump, is able to exercise a general 
jurisdiction over the entire operation. 
The yard is illuminated at night by ~ 
means of floodlight projectors. 

Electric motors situated in the base- — 
ment of the control tower drive the — 
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pumps generating hydraulic pressure 
for working the retarders, and heating 
pipes are provided underneath these re- 
tarders to prevent freezing in severely 
cold weather. 


Improved results. 


The provision of these retarders, to- 
gether with the new method of operat- 
ing the switches leading from the hump 
to the classification yards, has speeded 
up the classification to such an extent 
that a train of 70 cars, with from 40 to 
50 cuts, is classified in 7 minutes, the 
sequence of the movements over the 
hump being much quicker than can be 
undertaken with safety in a yard de- 


‘pendent solely upon brakemen for the 


application of the brakes on the cars to 
regulate the speed. The following are 
interesting particulars taken from a ty- 
pical day’s work at Whitemoor : 


62 minutes. 
52 
54 
52 
34 


with 43 
with 46 
with 37 
with 31 
with 26 


Train of 
Train of 
Train of 
Train of 
Train of 


cars 
cars 
cars 
cars 
cars 


cuts in 7 
cuts in 7 
euts in 
euts in 
cuts in 


ann 
| 


In a shift of 8 hours, 1 369 cars were 
classified, this involving 962 cuts. These 
figures serve to demonstrate very clearly 
the expedition with which the trains are 
sorted, and the saying effected by con- 
eentrating the switch movements as de- 
scribed. 


Method of working in the classification 
tracks. 


The new yard with its 40 classifica- 
tion tracks is in effect divided into three 
sections, i. e., the east section, the middle 
or main section, and the west section. 
In each of these sections trains of a dis- 
tinct nature are made up ready for de- 
parture. The cars which are shunted 
into the center groups of tracks, num- 
bered 11 to 31, form through loads to 


other sorting and delivery yards on the 
eastern section ; Norwich, Spitalfields, 
Ilford, Angel Road, Cambridge, ete. 

The east side of the yard is assigned 
to the « country » traffic — that is, the 
traffic for all small stations situated be- 
tween Whitemoor and the large centers. 
Into each of these nine sidings (Nos. 32 
to 40, inclusive) traffic is classified for 
the various stations on branch lines or 
sections of the main line, the amount of 
traffic for which does not warrant a 
through train. It is obvious that in or- 
der to facilitate work en route, the cars 
must be made up in the train in the or- 
der in which they are to be detached, 
and the special facilities provided at 
Whitemoor for this purpose may be de- 
scribed as follows : Connecting with the 
lower end of the nine tracks is a long 
classification spur constructed in the 
form of an auxiliary hump, and when 
a train is being classified, the desired 
number of cars is drawn by the switch 
engine from the track and over this 
hump. The cars are then sorted back 
into the correct sections in the sidings, 
one switchman detaching the various 
cuts as they are pushed back over the 
crown of the auxiliary hump by the 
engine, while another man manipulates 
the hand-throw switches to direct the 
cars into the required track. The vari- 
ous sections are then coupled together 
when the train is ready to leave. The 
gradient of this auxiliary hump is 1 in 
20 for the first 25 yards. This effects 
a quick clearance of cars, and with an 
active man throwing the switches, a 
train can very quickly be classified. 
From 12 to 18 trains are made up in this 
way every 24 hours. 

On the west side (sidings 1-10) the 
work is of a more simple character, The 
trains on this side of the yard are all 
made up in two sections; i. e., a Bury 
St. Edmunds train consists of Bury town 
traffic next the caboose, and Bury dis- 
trict traffic next the engine. The sec- 
tions of an Ipswich train are (1) Ipswich 
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town traffic; and (2) Ipswich branch- 
line traffic, the arrangement being as 
follows: Traffic for the various rear 
sections is switched direct from the re- 
ceiving tracks over the hump into the 
tracks allocated for those trains, while 
that for the various front sections is also 
classified into a « feed » or « common » 
track, from which it is drawn into a 
Switch spur at the lower end of the 
yard, the various cars then being switch- 
ed back into the train for which they 
are intended. 
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Train departure. 


Having described the various methods 
by which trains are prepared in the 
tracks, it will be of interest to note the 
procedure adopted in connection with 
their departure from the yard. At the 
point where the 40 classification tracks 
converge to form the two departure 
tracks there is an inclined brake siding 
or « kip » with connections to both de- 
parture tracks. All the cabooses of trains 
which arrive at the receiving tracks are 
worked through the yard and placed as 


Fig. 6. 


— Retarder is hydraulically operated. 


Note the masonry foundation. 


‘opportunity arises on the kip, which 
will accommodate 15 cabooses. The kip 
is constructed with a gradient sufficient- 
ly steep towards the departure end to 
enable a caboose, when released, to run 
by gravity to the rear of its train. As 
soon as the conductor arrives in the 
yard he is given the number of the en- 
gine that is to haul the train, the par- 
ticular caboose that is to be attached to 
the rear of it, and the number of the 
track from which if is to be drawn. He 
thereupon proceeds to the track, and 
examines and attaches the requisite 


number of cars. The engine is coupled 
up as soon as it arrives from the round- 
house, and the conductor signals to the 
switchman that the train is ready to be 
drawn into the departure track to attach 
the caboose. This is done as quickly as 
possible, and as soon as the last car of 
the train is drawn clear of the brake 
kip points, the caboose is released and 
runs to the rear of the train, the latter 
then being ready to accept the signal for 
the main line. As the train is being 
drawn through the departure tracks, 
which are approximately 560 yards in 
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Fig. 8. — The colleclor-drum locking frame in which the switeh 
movements are stored. 
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‘length, the signalman controlling the 
outlet is advised of its approach so that 
he may release it with a minimum of 
delay. 


A wheel and tire difficulty. 


The many different types of wheels 
and tires in use in England offer a 
problem in designing and _ construct- 
ing the retarders so that all shapes 


and sizes can be suitably retarded. 
Certain adjustments are still being. 
made at Whitemoor in this respect. 


Unfortunately, there is a small pro- 
portion of cars on which the tires are 
secured to the wheel centers by means 
of bolts, and these cannot be handled 
by the retarders, but are passed through 
the retarder in the non-braking position 
and into track No. 31, which is provided 
especially for these cars. At present, 
therefore, additional men have to be em- 
ployed for braking purposes, but this 
difficulty is receiving careful consider- 
ation. At the entrance to the receiving 
yard a device has been installed to de- 
tect and indicate such wheels as are fit- 
ted with projecting fastenings that make 
retarder control impossible. 

Aside from this difficulty with cer- 
tain wheels, little trouble has been ex- 
perienced. Lack of uniformity in the 
thickness of the wheels has little effect 
on the retardation. The number of 
axles, also, has no influence on the brak- 
ing efficiency. 


; Mechanical and electrical apparatus, 


Reference has already been made to 
the fact that the hydraulic car retarders 
and switches are operated from a cen- 
tral tower located near the base of the 
hump. The top floor of this tower .is 
surrounded by a window set at an angle 
so that an excellent view is obtained of 
the yard, hump, retarders and receiving 
tracks. The controllers for actuating 
the two groups of retarders are. mount- 
ed in pairs to the left and right of the 


a 


center of the floor and the men operat- 
ing them are each provided with a cut- 
card for use when a train is being sort- 
ed, A switchboard in table form is lo- 
cated near the middle of the control 
room for setting the electrically operat- 
ed and also the manually operated 
switch machines. This switchboard or 
table has immediately in front of it a 
number of levers for setting the switches 
for a complete train coming down the 
hump from the receiving tracks, one 
setting being all that is necessary. 


On the intermediate floor is an appa- 
ratus known as a collector-drum locking 
frame, consisting of seven collector 
drums, one for each set of automatic 
switches. The eight levers located in 
front of the switchboard connect with. 
rods extending downward to this frame, 
whereby, through a system of cam-and- 
lever motions, the collector drums are 
operated, This stores up all switch mo- 
vements in the collector drums, each of 
which consists of an inner and outer 
drum locked together magnetically The 
outer drum has a row of studs around 
it, and the setting-up operation puts 
these studs in or out, depending upon 
the arrangement of switches that is de- 
sired. The inner drum carries a switch 
arm, which is operated by the studs in 
the outer drum. As the car passes down 
the hump the inner drum is made to turn 
one notch for each car or set of cars, 
by means of track circuiting, which also 
automatically sets the switches for the 
next car. 

On receipt of the cut card, to which 
reference was made in dealing with the 
traffic operations, the automatic points 
are set by the operator. The lever con- 
nected with the required group of sid- 
ings is depressed, and this operates the 
drums which control the switches over 
which the cars must pass. As an ex- 
ample : If a car is intended for No. 40 
track in groupe « A » the movement of 
the group « A » lever would set auto- 
matic points Nos, 1 and 2. The next 
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ear may possibly be for No. 1 track in 
group « H ». The operator accordingly 
depresses lever « H » and so on, all this 
being done prior to the commencement 
of the switching of the train, The 
switches beyond the automatic ones are 
electrically operated under hand con- 
trol. In setting them the operator has 
the cut card before him on the switch- 
board and sets the points for the whole 
train by depressing the levers in the 
proper sequence. A bell rings when the 
drums have made a complete revolution 
and are full. 

When all the movements are thus stor- 
ed up and the first cut, corresponding 
to the movement last stored in the col- 
lector drums, is pushed over the hump, 
the track circuits and relays, situated at 
each automatic switch layout, release the 
inner drum, which through the effect of 
a counterweight, rotates one notch at a 
time concentric with and relative to the 
now-stationary outer drum; and a switch 
lever, which may or may not be moved, 
according to whether the peg in the 
outer drum is depressed or left in its 
normal position, either operates the 
switch or leaves it in its former posi- 
tion. 

Each collector drum can store up mo- 
vements for 50 cuts, and an automatic 
device is provided for locking the frame 
should this number be reached; in this 
event, however, the remainder can be 
stored up while the train is being shunt- 
ed, without affecting the working of the 
control machine. 

The top or face of the switchboard is 
practically a replica of the yard itself, 
there being a number of metal bars cor- 
responding to the 40 tracks, with mov- 
able pieces corresponding to the switch 
points. The operator moves these to op- 
erate the switches as required by the 
cuts. A series of small electric lamps 
light up automatically, and show which 
way the points are set. These lights are 
extinguished as the cars pass over the 
switch points, lighting up again as they 


clear a given point, and this keeps the 
operator informed of the movements of 
the cars, 

The control of the hydraulic cylinders 
for actuating the retarder brakes is vest- 


ed in two operators, each controlling 
one set of mechanism for each pair of — 


retarders. A lever working over a tooth- 
ed sector controls the hydraulic press- 
ure or flow. Each control apparatus is. 
fitted with a gage for showing the press- 
ure, which is varied by the position of 
the operating lever from 0 to 100 atmo- 
spheres, thus varying the pressure in 
the retarder levers. 


Retarder details. 


There are four retarders, located on 
the four main ladders leading to the 
classification tracks; they are operated 
by four control levers in the control ca- 
bin. The retarders each consist of a 
table which can be raised and lowered 
by means of several hydraulic cylinders. 
Dr. Frélich’s «weight automatic» prin- 
ciple is one of the important technical 
features, and insures that the weight of 


‘the car will automatically establish and 


control the braking effect while the car 
is passing through the retarder. 

The under-structure, which is about 
50 feet long and 10 ft. 4 in. wide, rests 
in a concrete pit, and carries the run- 
ning rails, which are of B.S.R. 90-lb. 
flatbottom section. This under-structure 
is supported by the hydraulic cylinders, 
which are placed longitudinally in the 
center. Each cylinder is fitted with a 
piston which carries a cross beam and 
in turn supports two cradles. These 
cradles, carrying the retarder rails pro- 
per, are free to move sideways, being 
provided with rocking segments for this 
purpose. Of these rails, the outer one 


is fixed rigidly to the cradle and the 


inner one is pivoted in such a manner 


that when hydraulic pressure is applied | 


to the cylinders, the cross beam, and 


with it the cradles, rises to a maximum _ 
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height which brings the top of the brak- 
ing rails about 4 3/4 inches above the 
level of the running rail and alongside 
the car wheels. 

It will thus be seen that if the retarder 


-yails are raised in this manner when a 


aa 


ear is passing through, the foot of the 
inner retarder rail is raised until it 
meets the flange of the wheel, and any 
further pressure forces the head of this 
rail against the inside flange of the tire, 
bringing the outer retarder rail against 
the other side and thus providing the 
desired degree of retardation. 

If the pressure is still further increas- 
ed, the car will simply be lifted off the 
running rail, and will continue to run 
on the flanges of its wheels, which are 
wedged between the braking rails, the 
maximum retardation being then in 
foree. This precludes the possibility of 
derailment. The downward thrust cau- 
ses the inner and outer brake rails to 
function as a toggle joint, causing press- 
ure to be exerted on either side of the 
tires. 

The hydraulic pressure is obtained 
from a reservoir which is housed in the 
basement of the control cabin and charg- 
ed by a special triple-throw hydraulic 
pump driven by a 20-H. P, motor. Be- 
tween each retarder and its respective 
control handle there is only one press- 
ure pipe. The pressure applied to the 
retarder is regulated by the control 
handle. The maximum hydraulic press- 
ure which can be applied to the cylin- 
ders of the rail brakes is about 1 400 Ib. 
per square inch, which, working on a 
5 29/32-inch piston, is sufficient to raise 
the heaviest car from the running rails, 
thereby subjecting it to the maximum 
retardation. 

The control handle can perhaps best 
be described as a spring-loaded auto- 
matic pressure-relief valve, and its meth- 
od of working is as follows : By moving 
the lever across its quadrant the press- 
ure is admitted to the pipe leading to 
the brake and the latter is raised to the 


full extent. The position of the lever 
sets the pressure at which the release 
valve will lift, in such a manner that if 
the handle is, say, only halfway across 
when the car enters the retarder, a cer- 
tain amount of water is released back 
through the control valve, which results 
in the table falling somewhat, and ap- 
plying half the maximum retardation. 
If, however, the handle is pushed com- 
pletely over, and consequently no water 
is released by the valve, the retarder 
rails remain in the highest position and 
the maximum retardation is applied. 

The concrete pits in which the brakes 
are located are provided with heating 
pipes, which are connected to a hot- 
water boiler in the control cabin. This 
method of heating proved entirely sa- 
tisfactory during severe weather, and 
no trouble whatever was caused by 
pipes freezing up. The retarder rails 
are sufficiently flexible to take up the 
difference of gage between different 
pairs of axles, and the cradles enable 
differences in gage from tire to tire to 
be taken up without variation of the 
braking effort applied. The retarder 
rails are capable of adjustment, and are 
reversible. 


Switch operation. 


The operation of the switches is, as 
already intimated, partly automatic and 
partly non-automatic. All switches are 
controlled by one man at a switch table 
in the control cabin. The switch motors 
operate on 110 volts d. c., the collector- 
drum circuits on 36 volts, and the track 
circuits on 12 volts. 

The first seven switches, that is to 
say, the three between the hump and 
the retarders, and the four immediately 
following the retarders, are automatic- 
ally operated by reason of the cars 
shunting the track circuits and relays. 
The movements of the automatic switch- 
es having been set up prior to the shunt- 
ing of the train, by means of the eight 
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route levers situated in the front of the 
switch table, the classification of a com- 
plete train proceeds rapidly and with- 
out interruption, 

The position and length of the track 
circuits are somewhat critical, being of 
necessity in the nature of a compromise. 
The effective length is about 38 feet, 
which is divided into two parts, one of 
13 feet ahead of the switch point, and 
one about 22 1/2 feet behind it. The 
fixing of the total iength at 38 feet pre- 
cludes the possibility of using a car the 

- distance between axles of which is more 
than 38 feet. If it were longer it would 
reduce the speed at which switching 
could be done. 

When the car, or cut of cars, enters 
the first section of insulated rail, a relay 
is operated which locks the points and 
lights up the occupation indicator on 
the switch table. The second section 
cperates the second relay, which is a 


so-called « stick-up » relay in parallel 
with the first. The main object of this 
« stick-up » relay is to avoid the prema- 
ture release of a relay and consequent 
moving of the switches owing to tem- 
porary high resistance from rail to rail, 


such as is sometimes caused by dirt or — 


sand. When the last axle leaves the sec- 
ond insulated section, the collector drum 
moves around and the point is moved, 
or left in its last position, as the case 
may be, for the next cut. 

The insulated portion in front of the 
point is of just sufficient length that at 
16 miles per hour, the maximum speed 
altainable by any car, the switch point, 
which operates in less than three-quart- 
ers of a second, is enabled to complete 
its movement before the wheel can reach 
the point of the switch. 


[Railway Signalling is indebted to the Rail- 
way Gazette, London, for the information in 
this article. ] 
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(100.79 lb. per yard), 1925 to 1929] 3 20 2a 1 256.6 11.3 $1920 to 1924) 12 29 41 631.1 
profile sdopted in 1910. id Q 


Weight : 52 kgr. 
(104.82 1b. per yard), 
profile adopted in 1886 
and given up since. 


Heavy rails : 


Weight: 57 kgr. 
(114.90 lb. per yard), 
profile adopted in 1907 
and given up since. 


270.3 


Total. . . | 4 242.8 
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Miles. Miles, Miles. 
BELGIUM. ! 
Belgian National 
Railway Company. 
Light rails: : 
Weight : 38 kgr. = 
(76.60 lb. per yard), 100.6 : 
profile adopted in 1883 (steel) 5 Rad oS = Be eas - os o ae ao 
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Number of English tons (gross) hauled, passengers and goods : 20 113 382 500. 
Number of train-miles :; 46 331 308. ‘ 

Total number of fractures : 253 (35 of which in tunnels). 

Number of fractures per 10 000 000 train-kilometres or 6 250 000 train-miles : 33.9, 


234 


32 


"pno) aan wnunonyy 


Pounds. 
44 090 


“masts eq 
JO B[OYA BY} TOy 
Sounjovly JO sequNnT 
1e10L, 
ee 


‘SOSST]O 9Sey} JO SeTIUL 
¢z9 ad 10 sarjoUIo[Ly 000 1 
Jad sainjzoRs JO Jequin Ny 


*g10Ul pur Sines CT Jo 


44.5 
20.5 
20.5 


Outside the joint. 


36 
5 


bY 


9 

4 
5: 
9.5 
19.5 


25 
At the joint. 


1898 to 1909 
1887 to 1908 


9 


3 


6 
5 


2 g "1810, 2 
S| 3 5 
> = = qutof oqy a 
Sijoss os 2 
a | zs 
Ss “‘TIRT Vy JO © 
a yVuel ayy ay | 
P=] 
Co . 
t U ov 
o & et 
B 8% 28 Ie 
° mH 8 ° . 
=H § 
‘. a4 TOL Ny 
call Seles 
us, oe |}ag “qurol ata 
oe o =) VW R 
wo my | oe 
Ie So ca “[1B1 949 JO 
wy 
oe |e ° | wauerem ay |X 
° 
2 ~ . 
op ; ee cs 
= || 2 ge BS fe 
= OU oer ™ 
e aos 
= 


*“SOSSRT) BSA} JO 
soyim ¢z9 sad 10 
Sea 9WOTLY N00 | ted 
SAINJORAF JO TOQUIN NT 
os 
“a10UL 


20 


puv Sined fF] JO = 
SeTpoad TWtA your e 
9]surs Jo waATe'T 
-f a “T8101 xz 
ales 
g 4 = ‘yorofeur  f~ 
| Paare-< B& qv 
Te) = "yer eyijo 
amt s wBuey ou) Uy = 
2 


he ee ee ee 


1910 to 1914 
1910 {01914 
1910 to 1914 
I, Light rails 
Medium rails 
Il. Heavy rails 


It. 


15.0 


124.3 
Percentages of fractures : 


Miles. 
124.3 


3 


3 


—! 


} 


232 


*6L : SolTu-ures 000 O¢e 9 é “Lt Seutyjonay Jo sequmu yrio), 


10 SacjoWoTIy-UVeI) OOO 000 OT fed sammyousy Jo coquinyy “690 992 % 3 Selluaren jo soquiny 
Ai: wer |" 99 woe | F as os'a. |} egtt | ko gate | 1° srmoy, 
Let re ao io ac ie'l ihe ba3 i a - ia ia fe = wD he 8 8 gts Aang 
“el 0s eying | & bb os'se | F pe Gee os acece he EDA. aaa! Vet ss'ia |p tt sieme wungpayr 
2°81 Pag owe [ol OP'L oe ahs ogre | me, ~ rc es ar Fo St 8 gpa ayorT 
‘(seury] o3jag p10) 
Avmyrey 
“st10} F pAoN youed] 
Yst (DUT "SOLA “S®TDAL “SOTA “SOI “STUN 
ft 9 Gl PL tal rat at OL ak 36: 8 L 9 G b £ é I 
“heapiey 
“6261 Ul OUI] UIMM INO UT poroder sem [ITI paINnjoRIy ON Avury) 
ee sss... 
s ° s ° s ° 8 ° g ° 
o 4 7 3 — — - 
Bae, ae & z,| aig ol gae, a eis gis =e Ls gis | 3s Si 
hare Bh levis in2) soe jeziS 22) som jaZis 0.7) soe (ozsioz! sie Ip 
> ages wee 8g gees aa gE agte| 22 #6 gee RES [BE ages 7aS |EE|SIIVa JO NOMAUOsaa 
ba So] o 2 eo] o, HE = o°R |Seosess| «°R [oe 3 PR loo 
2 Jag3"| Bs” A acs" | Bs" |3" azae Bae (38) s-88| Bo® [585-58 | Boe [58 axy 
sy a =. i) =; a a = J =. i] 
dee ee at yl Ziel Pekar tat a 2 go SBS: eee we. ie SNOLLVULSININGY 
g n a na a D 
8 du 
a 
= ‘saeoA 0% UY} Q40W “saeak 0% 0} GL “saeoA QL 0} OL “sueod (iL 03 9 ‘saBah g ueyy ssoq SAWVN 
i-e 


: Spa Jo ady 
: Pa Os Buk Saye 


7 


| 
9 
i 
hg 
4 
| 


 *% } Savard Jouequinyy “prow ¢ em 0 gov],MS JeynNo ou 0} SUIpuarxe ‘prey ayy ut uonsod Pre peysna yonw Uys soruidusy amy Jo rvelo are 1 | 
1 


Bee siord jo rey ae “4007 eu} Jo sovjans pean aud oF Btupuarxe ‘\ooy ay) at Reba plo porsn yonur yA comnus 9 ote jo area OanTrey I 
; ee 7 00 eee 
"g: seoaid jo sequin ‘yew [RAO hike (WIA TONdeS TIvI dy) JO sro at} 1aA0 aBeavord ueeTo pue Mou > + soreidusy 9} JO TveTD oaNyiey [ 
ae @ 


Y ite dicen . “ — ohm SP aM ve ete pao pine ena eae ani leet. — 99 earn 


YB Lt ded, 
wer pene: ‘RBH OIP A o} 


: : 4 4 Leakey cawtatt 
4 ¢ ‘ : ; Site ai 
; *% ? seoald jo sequinN “peoy ey2 Jo eoRjANs seIN eu) oO} Surpue)xe ‘pray ayy m1 uonsod PIO paysna yonut wa be ow 9 eanyrey | 
; 3 4 } rd PE es || 
lege “Z 3 seoatd jo senen, “WCU [RAO AreATIS INOWITA NoNoes [Wer BJO efouM ONY qeao emmyoesy Weayo pue Motes qetol oy 9 STi Y | 
: ; , | y § 4 J | 
Se09 yore ul g: sooayd JO JOQUUN "YIBUL [KAO ALOATIS WTA TONS [eI oyy jo aJOUA 9y] TAA tonsa ueglo pie wet: viol oo Ww caanieer 4 | 
i 
f ] 
: } ‘ ; 
: ; ‘ j ) : abe jo sseak OZ 0} Sp wow suey 1 
j ' h : i t , cis if Rahs dy oh: YEA G | 
, ' 
i] 


tle ree Sst 


| 
| 
| 
| 


RI (kee eh tot 


H 
i 
a | 
; 
; 
. 
i 


sehe Jo sseok 0%, ABAD Uh | 


Qh — 


; -(sa{M OIG) “WA Zs : ON] Jo WdUATT 
**l, £6 20 “QE = e—Q: “le 0% 10°9=1 Qi'/eLpto ‘pl = Z—Y : Vino OY] Jo oOULALAddR ayy 01 SUIploDoR Sateyrosq Jo oFRT0I04 
“06 = 1 + WUtof ayy OpIsino f*/, OT =| * Wu1of oy) 4: SaAnjotay Jo eFeiMe.Ied — “sayoar 


‘ 


“OOL + SaTut-UTRI) OGN 0¢e 9 “Of + SeaMpoNI Jo FoquNG |way, 
10 SaTOMO{LA-AIB OO OOO OL sed Sounjoed] JO LOQ™MN|T “OOL FOS 1 + SOTMM-TIRT) Jo JeqQUnNN 
SFL sy fas oa g¢ eue | st 9 OBS | @ 009 Us g Lb @'£6 Jad he Go 7 sqppe Be] 


oul] 
vrunyeg-eueyng (2 


“ARMpIEY BBuLLY 0} 


) 0Su07)-1aMo7 
*suoy . 
ysTaugy *SOTLW “SOT *so] “SOT ANOTO9 OONOD 
Lt 9 SL ran eer ra ind or 6 3 fe 9 s f & z rE 
“SLI: SaTTUL-TIR COO OZ g 4o ‘EEL ¢ SoAMIORIy Jo JSquinM TRIO], 
SoujVoULOTY-UleTy COO ONO OL ted saunjovay yo toquny “000 29 Ge : SejruM-areI) Jo JoquNnN 
: “A ered lay r iv h ie : “e, apa 
i 5 ; A - a P wil Se 9 pi wanipege 
3°6 ose ose OL ee , eon i, Fd eee eee I ois . sprit gy buy 
“smloy nik 
ie ‘Auedun0;) ABayrey 
Isr] [RuOHeN urisjog 
LI 91 <I ial a zI 6 g ! q c E 3 z i 
g ° | = ° =| ° ° 5 ° 
ree | ah PISO ore) Jere vicina Nie aca vic et Millice vel 1S walpe ah Sie bla Qe le: 
Boe | see [e282] e8e jeziS 4] e&e lo7 wl shu |o2i8 oe! she law 
_ i=9 % ros =) oH ray Pender ima J a io.) z 
5 goss] v2s BE asks Fas 25 asks | aes BE S5| 728 [25 ages 7S Z5|SIVa sO NOMWdiuosad 
B FS3e] oS [sephSee | 28S les pheig| o°S [ZehSSe] 2°R lbephste | oom |Be 
2 |278"| gz” /e"jzga"| 83° le" lage" | #2” le"jaga°| BF” le°|age* | Bar [eo any 
=a aa = Zl = a “3 H g oes i=} a 
3 3 ee IES = ae Raa 3 a 2. Fa ah pare ier 3 par 1 Be, | SNOLLVULSINTNGY 
& ah Le Deel 40 
A “s120K OZ uRYyy o10W ‘sawak 0% 0} SL *‘savak GL 0} Ob ‘saea IL 0} S “savaA ¢ UB} SSoq SAaWEN 


ispiea jo asy 


? sy LS + Serut-atety 000 0S6 9 
10 SoajzoVLOT1¥-U1e1} OOO 000 OL aed seanjorszy Jo soqunn 


our | sori fitrf oe | ps9 | 1 be 
Vg vigse |R a a 
Smee Wgicre Mice MOG Ne wSobCL | 
Le"O1 4 
re 
Siete Seem HED IP wee wiles ceew S 
i f 
i 
*su01 ! ‘pale 
qsysug “sou | ean 
. ‘ { 4 y Oe 
Lt 91 SI prt gt cai wl o8 8 L 
7 cs 
} ~-0 + sontm-myeay 000 083 9 : 
TO SON OULOULY- TIL, 000 000 oY ted sarngowsy Jo qequsnN ; 
Pre sae toe st SUN 
‘ “ . £ r - 


@ LSS 


vf [ -(pama aad -ar o"49) “aa 2e |] 


*E] | 2 SaAMJORI) JO" LAQUINT [ROI 
"eOr ELT Q 1 SOTW-UIBY Jo JaquUUN 


| ow jes, “TRIOS, . 


P+ P+ pang sad “qr g’Ft) ABT Le 


\ 


ote dh 

*(pavs xad ‘qT 0S) “ABH Ce | 
j ie 
* {pred aod “ar €°OF) “23% 02 |} 


wad 


Saye roe 
‘Seapey vurpjodosy | 
i 


“THZVUd 


ee ine l 
3 af Tri i] 
| 


“sou Gog : eu Jo MBueT | 
“0: Soumoray Jo oqunt Teo, 7 
~~ 000 Tap + SOT UBR AA SEEDS. 


od 


236 


REP 

322] 38°98! 1'stg |She 
SSS pe) 
mem | vee | eet |t 
=e 

ee 

22s | ose | 8'e80 [see 
ss 

eal Be 

SEP 

St 

& *SOTTT 

LI 91 SI rat 


000 0&2 9 4o sanjemorry-areN 000 000 OL ted seanyouay Jo JeqUAN 


L’8 


al 


all | Aone] ON} so SpIOoaL OU BATT OM ¢ OF “S}UDINTIRIOP SE gesneo yons 0} enp or yorum JO UOToN.4STOD Jo potted 
ay} BULANP pacdnvoo yOIyM osoy} UB) doy}o SoBeyeosd [14 AUB JO SN paslApe jou eAvy Sed[AeS Ioopyno INO "rej OS 


——$— | ——" 


“L@iL ¢ Sonum-ayRy 
“006 809 FI : SOM tres, Jo toquInN 


jig! ie THi0L, 


9°08e | 9 Ves g°901 | 9 6'SI cele | l e's L°98 


Veor | @ 39 £16 if “S14 WuNngpaHy 


RORU. at cap z'el 0 LF if PL 
f'e08 | 9 gaz | glial |G | F'62 6901 |S Ee SG * s7¢na UBYT 
“skempey 9181S 
“SoTL SeTUN “Sev “STUN YWUVANGAC 
al IL OL oe 8 8 L 9 g b € % I 


“eiquiojor) jo Auvduory 
AvAIIEY [BAO 


*VIANOT09 


“agg 3 SeAMORAT JO JOqUINU {CIO 


“reo k 4xoU OU) UTA IuousmUL0d pq eVeAv oq A[WO TTA UoNeurIOpAy poysanba1 


“*S°LLZ + Sofur-ureT 00) OLE 9 
10 Ser}OMO]IY-UIeIT} 000 000 OL 20d seanjorsy Jo soquinN “06L OES g } SeTIM-UIe1) JO JOqMNN 
@ PIO 1 IF'6@ | 8F L°t6e @3°S1 or 9° Teg 6°49 | 8G 6°S6L 16°L69 | O@@} Pb’ FAL 0B P62 | 6S e19O.L 
cee 1S a #6 ¥: sa ri + 9° 06F €S"6S Lp b° TAL 61299 | ZLT] L'Ir 92°+8% | 6L “spe WNIpEy 
EZ 1S | @' PLO L Ib°6@ | Sh Ee L’e6F 68'S OL 1'L28 9@°8 i 1°S€3 (SL°Sé Sh | S'SSl | PS TT OF 2 Ff 8 sepa SYOST 
‘kuedwor) Avmyey 
BLIMNqQoueyy [NOS 
spunod *S@IN “SOT *SOTIIN “Sort “Seq “VNIHO 
LT oT cl FT all ral 1 at til g L 9 ul fi & uJ 
ae 2 a, ° el pe Be ° cia 2 
wee |e, 2 [eda | So |S [e2S.| Se, |S [e88_] Se. [Bes ea! |S 
5 2) eo o'ZT8 Zl eo Al tal Al soe [AS Wl) soe zis 2! oe +» tat 
= eesz| ey |gz|"=se| 28 (Fe|"23| E2Y \fe|acaa| Sed (2elacze| Ze) (Beyenve oo xomasooea 
3 R363 ee Se RSce oR jos RSSe ath Pa-g RS8e eat: | oS R8e8 atk le 
3 JarkS| SSF |BelaceS | BS" [g* aoe" | gs. g8larg%| Boe [35 ange | Bae ag oe 
=. iJ =. 77 a D a rH 2 = 2 u 
5 RP" | 5 ss len ot | cen ca gee les | a Bp& |#s |? SNOLLVULSININGY 
§ [ae Sa oe emma | aan aa aie aaa —_—_—_————_—— 40 
a 
5 ‘eieok 0% UeYy} O40 ‘gueoK 0% 0} SI ‘gav0A GL 0} Ob ‘s4voA OL 03 9 ‘saved 9 ueYy 8897) rae 


: spear jo ody 


es ET 


ee 
"egg : SorMIoRIy JO soqunt yeioy, 7 a 


“MOYOUG ST [LBL OY YOLYA OVUT sederd jo vequinyy (py 
“T]B4 OY} JO PBOY IO 400} OY} Jo oOBJANS JO]NO OY} 0} AuIpueyxe jou nosed paysna yon™ YIN SarnjoRrygy [2 


*pBoay ou} UT Iaed poisnyy -Z 
Sqooy Ou) Uy qaed porsny *] 


3 UVa BY JO prey 1O Joo} oy} JO BLT TayNO 0Y) OF Huypuojxe ‘peysna YOUU PUB PTO SI YOIA\ Jo wed ‘seummowryy (g 


“YAMU [RAO ATOATIS INOYITW °B  YAVUI|VAO AJOATIS YAK “] = UONOGS [yes oy JO OfOYA oY YFnosys oanjoray WEI pu Yysary (v 


? ToONoeS oy} JO sdutavadde oy) 07 Falpsooov saanjovay yo oAviuoD.IAY — *g 


‘sa,eidysy ays /o wma7o pun fq pauaaog sjrea oy) JO suonjaod oayoodsex oy) ut SeInjovly JO oFeue.eg — “P 
8I | OF | 9'6L | eS F Siz) 249 | eel | Se | 2h} Got | Fe 6 8&@] #9 | 2OL |] Ze gor cS ee PT 
tr 
ior) 
aN 16 | t foo] ¢ |16 | t Pres] 9 Joe] ¢ u - 5s 8 > seme wngpeng 
OF} LE FoOr} FOL | aE 8 wee | LS | MLL) LOL $e eS an PE ae Sepa one 
: *(panuijzuo9) 
sKBarliey 97819 ysiueg 
el uae i 6 I 


seoord | sooord | sooatd 9 aseynoo Jaquoa ge} 000 soquina ogv4000 sequin aan} ue) vaquan oat, 000 aqui (0}009 sequin oae} 000 vequina 
Mmoy } ood}, | OMY ~val vlad ~dad -ded ~tod -10i -a0i 
“SoaNyoRay “STIVU 
OWL uayorq sted z 1 % 4 qurot st) yor ayy Jo 
sooeid Jo taquny apisino qe ao 
‘ (p {0 (q (vo Samnionsy Jo eBe]u9010g QE 
TROL NOLLdAIMOSaC 


. ~ ggg + Sartut-treay 000 0gz 9 
40 SOMOULO/1Y-UIeH OOO OOO OL aod seanjoray Jo saquiny 


ea £6°L1 GOL T lef 282 1982 £ a 9°69 ba 1e°€ L°L8t 1 99°% €° LP é * Teoy, 
SB"8L J eb°Lz ere cI LB" L 1 98¢ C3 7 9°69 = 1s € L°L81 I 99°% §LOF j "ot" $190.6 UnIpeyT 
$8" £6°31 LOL 9 ; r . ae 4 Ss 7 8 seme ay byT 
“skvaspiry 97v1g 
“suo. . 
USHa ug “SoTL *SOqIN., “SOL “SoTt *SOTTIN ddA 
LI 91 SI tae g) el tl Ol 6 8 ih te] S b € é I 
“PSb : SOpUL aVeA YOO NE 9 69 | SeanjoRAy Jo AaquMa wo, 
10 S9atjJOTLO[(Y-UIFIY OOO 000 OL 49d seanjoRsy jo soquinN “ORL S8R ¢ SeyIM-Mrewy Jo s9qQUINNy 
(‘xoadde) (xoadde) (xoadde) (‘xoadde) 
96F 6°€8 Lhe ot i gf 9"ST I 0S i 62 Li t sot ss sige 7yOI7 
| ' “AUMTIVY UIE YROg 
“SOT *SOTLIN “SOTUN “SOT 
oe 
He 21 91 cI FL €l él I OL 6 8 L 9 S F € a \! 
; *g } SOUNqOBI] JO JoquINu ]e10,, 
| “OLL GLI : SO[yUI-U1e2} Jo TequiNN, 
OZL 0% ee radita ¢ ore ee tee ee tee eee wee oe ee . . ik. . . . $7904 94 Ory 
Keay 
jeer pSetIN puejeaz jo yseq 
LT ol cil iat fat rl UT OL 6 8 fe 9 g b £ z i 
a a 
: 2 5 g a6 z 3 Ss 3 ‘ 
gee |S, (8 bee [Ro le EBS | Ro ie toes |S le iose "18> le 
J o y oe aye a - ni oO 2 ead) ae ® % Rh 12 Z oes 2 
= Aue SSH [o4daus Soc Paytess sot joe Be SS0 |p4iaun peek |9 = 
= QosE| GBS |BElooss | BRE |SSlagss | aS (85 So88| ZERS |SElo 2§| #82 |BE/STIVa do Noldraosaa 
% RSSe| o°B |SEPRSse]| o°B se $828 ae ee BS8e 2°R lee 8888 2c8 135 
= amas ege (a8 3Ru5 Bar 138 grat | Ba” le4lseaS| eg a8 3x8 eo a5 Ay 
§ [232 ae |2 2a 22 |» [E38 ae a [288 ae ia |RSS 22 |p J ' 
3 "9, 3" o 2° & 3 i 5 5 SNOILVULSININGY 
§ : 40 
2 ‘suwoA QZ UeYy d40;N “s4vak 0% 0} SL *sueak GL 0} OL ‘saeaA qb 03 ¢ "sazaA § UBY} Ss0q SaWVN 
8 


spiel jo o3y 


< “bg | saamorsy Jo sequent Woy 
“OSE PLS SI + SOe[TUL-ureay jo zaoquinyy 


— 239 — 


I 
: x SF I 
$ Ir I “sos * (paws aad “q1 9'@t) “18% 9g tuL0;}0q yeLA 
y : OF I 
lt I 
. oo Lg I ss ss (park ged ‘at F'¢L) “aBy FtLE “mOyog WY 
s sae ‘ (a3 ii 
*SUISSOMD WI [IMA | $3" ove twa 3 "tt ss (preé aad “q] 9°08) “ay Op ‘wOIOEq yRTT 
as 9% I “+ * (pared aad ‘qt £68) ‘aay Zr ‘[RoLneum ssi 
“DUISSOIO UY TIRY ae ‘ ni 8% I 
a + €8 I 
: Nea 0€ I 
S@ if sotto s s (pred aad ‘q1 £758) “48a ep ‘monog IW 
Wz 1 Sink ee 
“Tear yous a ‘ Lé l \ 
wee a e 1 3 
oe 9% I 
“s]ItI O0\- F “ae ce I ($e L | 
Ge i a a \ st sss * (pared ded “qT 1°26) “134 oF ‘u10;30q ye 
‘s]lva yoois ¢ ys oe e% 9 i 
“Ter yoo1g Be = gl I 
aay a gt z 
“lea yoos a ce 6 1 “ts *(paed gad aq £°66) “13% Lp “monog eT 
“Zu\ssor) TL TRY a Fak é I ) 
“1 it I *(panu2juo9) 
skempey 2181¢ 
“Tdi 0 
“any *COQUIN NT ‘aay “OQ UIN NT 
*syupuagy - ‘STIVY HO AdAL 
*soAand uC 


PDO? 9100 wnunxDy 


———EEEEEE— 
‘so[lw zg ded an 
“Wy 000 T Jed 
“soinjovlg jo - 
requ Ny 


“sse[d SITY} JO 
yoed} sjsuts jo 
qysueT 


*sounjovsy JO 
Joaquin N 


“sayllu gz9 Jed Jo 
“Wy 000 T 19d 
SOInqoRly Jo 

raqun Y 


More than 20 years. 


“sSEB]) SITY} JO 
yoVij} apsurs jo 
yysuey 


15 to 20 years. 


12 


“saanjovry Jo 
qoquiun 


“Sepia Gz9 Jad so 

“wy 000 T 10d 

sainjoviy jo 
qoquinN 


‘ssv]o Stl} JO 
yor} e]3urs jo 
qysueyT 


10 to 15 years. 


Age of rails: 


Sainjovsy JO 


qaquin 


‘palitu GZ9 dvd Jo 
“Wy 000 T Jed 
SOInj}IVI] JO 

oq UN NT 


“sstyo sTyg Jo 
YOuRIY O]Suls Jo 
qysueT 


65 to 10 years, 


“SOINJIVIJ JO 
qequin 


“sopll gz9 ded 40 
“ur 000 T sod 
soinjoRly JO 

JoqunN 


“SSB SIT JO 
youl} epsuls jo 
qsue'T 


Less than 65 years. 


*sa1njoRdy JO 
qequInN 


NAMES 
oF 
ADMINISTRATIONS 
AND 
ESCRIPTION OF RAILS 
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7 


6 


5 


4 


3 
[Miles.} 


2 
And. 
3 


i 
SPAIN. 
Andalusian 
and South of Spain 
Railways. 


Light rails . 
Medium rails. . 


191.35. 
South. : 433.46, 


And. : 


{ 


Number of fractures per 10 000 000 train- 
kilometres or 6 250 000 train-miles : 


Number of train-miles : } ate Choon 


5, 
Satie 


And. : 14 
South, 


Total number of fractures : 


No broken rails in 1929. Number of train-miles : 923 675. 


Central Aragon 


Railway. 
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Number of truin-miles: 12 840 170. 
Total number of fractures : 1158. 
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More than 20 years 


15 to 20 years. 
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Number of fractures per 10 000 000 train-kilometres or 


19 855 190, 


Number of train-miles ; 


: 89, 


6 250 000 train-miles 


Total number of fractures ; 283. 


rogsings, that is to say, those of the nose, wing rails, points and stock rails. 


in points and c 


Note. — This table does not include broken machined rails 
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15 to 20 years. More than 20 years6. 


10 to 15 years. 


6 to 10 years, 


Less than 6 years, 
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Number of train-miles : 39 859 790 


1 


Nord Railway 


Light rails 
Medium rails . 
Heavy rails . 


i 


6 250 000 train-miles 


Number of fractures per 10 000 000 train-kilometres or 


; 83. 


Total number of fractures : 209. 
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PARIS, LYONS AND MEDITERRANEAN RAILWAY. 


TaBLe I. 


Fractures clear of the fishplates. 


Fractures covered by the fishplates. 


SE ees 
__ _. Number. Percentage. Number, | Percentage. 
ne een ee | 
HighteTals. 6 ss my es 102 38.65 162 61.35 
Metigm— =. cP ee es 228 76.76 69 23 24 
Heavy —. Loe os: 3 100.00 
Taste IL 


Fresh and clean fractures through 
Fractures partly old. 


the whole of the rail section, 
SS ———— , 
* Number. | Percentage. 


Number. Percentage. 
HIG MAS Sw ek 147 55.68 117 44.32 
Medium —...- +++ @ 188 63.29 109 36.71 . 
Heavy —. sees iacs bea, We 3 100.00 
TasLe III: 
eee 
Rails broken into : 
2 pieces. 3 pieces. 4 pieces. 5 pieces 6 pieces. 7 pieces. 
Number. ae Number. tie Number, oe. Number. oe Number. a Number. ee 
Light rails 203 | 76.90 48 | 18.18 4 135i 4 aay 5 1.90 25 
Medium — . . . . | 224 | 75.75 50 | 16.83 16 5.39 ) 0.68 3 1.01 1 0.34 
Heavy — Poe aC 3 |100.C0 ae ore a “66 | 4 a 


Tasie LY. 
Fractures with old part | Fractures with much 
rusted old part not 


Fresh and clean fractures 
through the whole of extending to the outer 
3 urface extending to the out- 
er surface of the foot 


the rail section. 
oie ea ane. of the foot, of the head, or the head. 
Per- Per- Per- 
Number. OS |epraats | UE ote LS Loe ene Se Number. centage. Number. centage. Number. ane Number Percentage. 
Light rails . . ll 4.17 136 51.51 34 12,88 10.6) ees Sei. tio = | ae 
Medium - . . 2 | 673 168 56.57 40 18.47 5.38 17.85 
ey ae 3 100.00 . 


Heavy — 
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NEW BOOKS AND PUBLICATIONS. 


[686,25 (0.2 (.73) } 


AMERICAN RAILWAY ASSOCIATION, SIGNAL SECTION, — American railway 
signaling. Principles and practices. — New York, N. Y. — Published by the Signal 
Section, A. R. A., 30, Vesey Street. — 4 pamphlets (8X6 inches), illustrated : Chapter IX, 


Rectifiers, including fundamental theory of alternating currents (78420 pages). 


Chapter XII, 


Semaphore signals (72+-14 pages). Chapter XIII, Light signals (384-10 pages). Chapter XVIII, 
Electro-pneumatic interlocking (54+-16 pages). (Price : Hach pamphlet, 25 cents to members 
and railroad employees ; 35 cents to non railroad employees). 


All readers of the Bulletin are ac- 
quainted with the American Railway As- 
sociation. We devoted to it in the July 
1922 issue, a short note describing its 
origin and its development. This orga- 
nisation, a powerful one thanks to the 
importance of the resources the member 
railways place at its disposal, and also 
to the great abilities of the people it can 
bring together, is in a position to carry 
out scientific investigations on a very 
wide scale. Its influence in the tech- 
nical progress of American railway prac- 
tice has been considerable. 

The publications of the American Rail- 
way Association are always of great in- 
terest, and the reason is that they are 
the work of specialised sections which 
occupy themselves within well defined 
Jimits with questions dealing with a par- 
ticular branch of railway operation, and 
which are often investigated by commit- 
tees or sub-committees of the sections. 
Amongst these sections, that dealing with 
signalling deserves mention owing to its 
activity, which is shown at the present 
time by the publication under the title 
given above of a series of pamphlets 
each containing an article on a- group of 
apparatus or installations. 

We have already called the attention 
of our readers to pamphlet VI : Continu- 
ous Current Relays (see the November 
1927 Bulletin). The following is a short 
review of four pamphlets recently is- 
sued. 


Chapter IX. — Rectifiers, including 
fundamental theory of alternating cur- 
rents, 

Alternating current is being more wi- 
dely used in signalling. 

To insure continuity of service in case 
of interruption of supply and to supply 
the continuous current circuits, a bat- 
tery of primary cells or accumulators 
inust be provided. 

The rectifier is used to recharge the 
battery by transforming the alternating 
current into unidirectional pulsating cur- 
rent. 

It can also be used to help the load 
on a primary battery, thereby much pro- 
longing the life thereof. 

At the present time rectifiers of dif- 
ferent kinds are available : mercury, gas, 
mechanical (vibratory), electrolytic and 
copper-oxide. The pamphlet gives par- 
ticulars of the principle of the function- 
ing as well as describing these rectifiers. 

An appendix gives the theory of al- 
fernating currents which covers the fun- 
damental notions relating to inductive 
circuits. 

A detailed questionnaire brings out the 
theoretical and practical knowledge re- 
quired by the staff responsible for in- 
stalling and maintaining the apparatus. 


Chapter XII. — Semaphore signals. 

This pamphlet deals with semaphore 
signals operated by fluid pressure, The 
systems in use are the electro-pneumatic, 


a 


erg — 


the gas-electric, and the all-electric. The 
last is the most developed and is describ- 
ed in detail, 

The description of the motor equip- 
ment (motors, holding devices, etc.) is 
completed with illustrations, either pho- 
tographs or drawings for the different 
applications : continuous current or al- 
ternating current, semaphores with one 
or more arms, or of one or two off po- 
sitions. Very clear diagrams show the 
electrical operating and control circuits. 
Designs are also given of the whole 
equipment: posts, arms, transmission 
lines, lamps, lenses, etc. 

Very full instructions are given on 
the erection of the apparatus, on the 
tests to be made, and on service main- 
tenance. 


Chapter XIII. — Light signals. 

Light signals have advantages over sig- 
nals with arms which led to some Amer- 
ican railways preferring them for new 
installations, or for renewals, these ad- 
vantages being the little room occupied, 
their simplicity, and the fact that they 
give the same indication by day as by 
night. 


As eyery one knows, there are light 


signals using coloured lights, those with 
position lights, and the mixed system. 

The different parts and their erection 
are described whilst considering in turn 
the three systems. Typical diagrams of 
the electrical circuits are shown. 

The relays which in this application 
form the essential operating device, have 
been fully dealt with in pamphlet No. 5. 


* 


The lamps have to satisfy special re- 
quirements. They are given a careful 
examination, curves being given showing 
the influence of the voltage on their life, 
candle power, and efficiency. 


Chapter AVILI, -— Electro-pneumatic 
interlocking. 

This title is applied to power installa- 
tions in which the apparatus on the 
track is fitted with compressed air cyl- 
inders, the inlet and exhaust valves of 
which are operated by electro-magnets. 

The main control equipment is, how- 
ever, purely electrical and can equally 
well be used when the points and 
switches and signals are operated elec- 
irically. Whether the motor be pneu- 
matic or electric, the control circuits 
are electric. 

The book gives a detailed description 
with perspective views of a signal lever 
and a points lever. 

The mechanical interlocking between 
the levers and the electric interlocking 
circuits are dealt with in other sections, 
this one only covering in the case of the 
track equipment, the operation of the 
points. Very clear diagrams and draw- | 
ings illustrate the operating and control 
circuits of the motors and mechanisms 
which are used to transmit the move- 
ment to the points and to control their 
position and the difficulties experienced. 

As in the other pamphlets, very de- 
tailed instructions with a questionnaire 
are included in this one. 


E. M. 
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